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M-5H INDIVIDUAL TEST RUN PAGE INDEX

The data sheets in the individual test runs are organized in the following sequence:

A.  Computer Printouts
Table 1 Field Data
Table 2 Field Data
Table 3 Field Data Averages
Table 4 Calculations
Table 5 Proportional Rate Variation

B.  Raw Data Sheets No. of Pages
Data Sheet # 1 Computer Input Data 1
Data Sheet # 2 Meter box Data Sheets variable
Data Sheet # 3 Moisture /Pariculate Catch Processing 1

Sheet (Front Half, Back Half)
Data Sheet #4-1  Initial Filter Weights variable
#4-2  Initial Beaker Weights variable
#4-3 Constant Weights variable
#4-4  Scale QA Checks variable
Data Sheet # 5 Blank Catch 1
Data Sheet # 6 Net Particulate Catch Calc Sheet 1
Data Sheet # 7 Particulate Calc Sheet 1
Data Sheet # 8 Miscellaneous Test Data 1
Data Sheet # 9 Stove Operating Data 1
Data Sheet # 10 Fuel Moisture 1
Data Sheet # 11 Wood Density 1
Data Sheet # 12 Burn Rate And Flue Gas Data variable
Data Sheet # 13 Pre Burn Data variable
Data Sheet # 14 Temperature Data variable
Data Sheet # 15 Pre and Post test Zero/Span Audits 1
#15-1 COy 1
#1522 Op 1
#15-3 CO 1
#15-4 SOy 1
Data Sheet # 16 Quality Checks 1

TEST SERIES INFORMATION



Unit name and model number: C350
Type of unit: Wood Heater

Manufacturer: Jotul North America
Address: 55 Hutcherson Drive
Gorham, ME 04038

Contact: Roger Purinton
Phone Number: 1-207-591-6621
Fax Number: 1-207-772-0523

Observers: None
Date Received: 6/16/2006 Aged:6/22-26/2006 Dates Tested: 7/28,29,31,-8/1/2006

Tested by: LoKee Testing Lab using EPA Methods 28, 28A and SH where

applicable.
Test Location: 13235 Prairie Circle East
Bonney Lake, WA 98391
Test Site Elevation: 500 feet above sea level
LoKee"s Field Team

Team Members: Chip Wadington
Kent Venton

The following pages contain (1) test unit storage information, (2) a diagram
showing the height and location of the stack components and sampling ports,
and (3) copies of the certification test notices and cancellations sent to the
EPA.
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STOVE STORAGE INFORMATION

Temporary Storage at LoKee

A single, steel, banding strap is place around the unit,
preventing opening of the loading door.

Permanent Storage

After certification is granted, additional banding is placed both
horizontally and vertically around the unit to prevent access to
the interior of the unit. An address label is then taped over the
intersecting bands to act as a seal. Warning labels are affixed on
the unit. The unit is then shipped via common carrier to the
manufacturer's designated storage facility unless otherwise
noted. A sample of the warning label follows.

WARNING
SEALED EPA TEST UNIT

DO NOT TAMPER WITH SEALS
TO DO SO WILL VOID CERTIFICATION

JOTUL NORTH AMERICA
C350

vii



13235 PRAIRIE CIRCLE EAST, BONNEY LAKE, WA 98391
TELEPHONE: 360-897-9685

July 7, 2006

Mr. John Dupree

Federal Programs Section

U.S. EPA

Stationary Source Compliance Division
Mail Code 2223A Room #7124

1200 Pennsylvania Avenue NW
Washington, DC 20460

Mr. Dupree:

This is a request to waive the 30 notification for testing in order run
certification tests on the:

Jotul North America:
Model C350

If you have any questions please feél free to call.

Sincerely,

by Tk

Chip' Wadington
Owner



13235 PRAIRIE CIRCLE EAST, BONNEY LAKE, WA 98391
TELEPHONE: 360-897-9685

July 7, 2006

Mr. John Dupree

Federal Programs Section

U.S. EPA

Stationary Source Compliance Division
Mail Code 2223A Room #7138

1200 Pennsylvania Avenue NW
Washington, DC 20460

Mr. Dupree:
On July 7, 2006 at 13:00 am PST, Irvin Keefer waived the 30 day intent to
certify notice at the request of LoKee Testing Laboratory in order to run
certification tests on the:
Jotul North America :
Model C350
If you have any questions please feel free to call.
Sincerely,
Chlp)\/f/admgt%

Owner



Model: c350
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Wood Heater Emission Test Summary

Laboratory/Wood Heater Information

Stove Manufacturer: Jotul
Model Identification: C350
Stove Type> 1=cat,

2=noncat, 3=pellet: 2

Laboratory Name: LoKee Testing Laboratory
Laboratory Contact: Chip Wadington
Telephone no.: 360-897-9685

Test Dates: July 28 thru August 1,2006

Test Methods Used
Method 28/Other: 28
Sampling Method: 5H
Burn Emission Heat Wtd Avg
Run Rate Rate Output (g/hr)
no. (kg/hr) (g/hr) (Btu/hr) 4.02
1 0.95 3.45 11419
2 1.13 4.26 13626
3 1.40 4.90 16881
4 2.84 3.16 34245
NA
NA
5
45 |-
£
2
3
1]
m 4 .
2
E
w
35 |
3 1 1 1 1
0.5 1 1.5 2 25
Dry Burn Rate (kg/hr)
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CLIENT:  Joyul TEST No. : 1

MODEL: €350 DATE: 28-Jul-06
TIME METER  DELTA  METER PERCENT PERCENT SO2
READING H TEMP. CO  CO2 COCENTR.
(MIN.) (C F) (IN.H20)  (DEG.F) (%) (%) PPM
0  516.500 0.150 84 0.66 5.30 525
5  518.000 0.230 84 0.30 3.50 425
10 519.901 0.150 84 0.46 2.80 525
15 521.439 0.150 85 0.36 3.40 525
20  522.983 0.150 85 0.43 3.10 525
25 524527 0.150 85 0.51 3.20 525
30  526.072 0.150 85 0.64 6.00 525
35  527.616 0.170 85 0.52 5.30 500
40 529238 0.180 85 0.53 7.60 475
45 530,945 0.170 85 0.49 6.70 500
50  532.567 0.210 85 0.36 7.80 450
55  534.368 0.210 85 0.29 9.50 450
60  536.170 0.230 85 0.22 9.30 425
65  538.077 0.210 85 0.24 9.80 450
70  539.879 0.210 85 0.25 9.20 450
75  541.681 0.200 86 0.16 9.10 450
80  543.489 0.200 86 0.14 8.60 450
85 545208 0.200 87 0.23 7.70 450
90  547.113 0.200 87 0.36 8.60 450
95  548.928 0.180 87 0.47 6.80 475
100  550.647 0.150 87 0.70 5.30 525
105  552.204 0.160 88 0.84 5.10 500
110  553.843 0.160 88 0.91 5.00 500
115  555.483 0.160 89 0.84 5.00 500
120  557.129 0.160 89 0.97 4.70 500
125  558.777 0.160 89 1.07 4.50 500
130  560.424 0.160 89 0.99 4.10 500
135  562.071 0.180 89 1.18 3.80 475
140  563.805 0.180 89 1.27 3.70 475
145  565.540 0.180 89 1.33 3.60 475
150  567.274 0.160 89 1.21 3.60 500
155  568.921 0.160 89 1.23 3.60 500
160  570.568 0.160 89 1.19 3.60 500
165  572.216 0.160 89 1.12 3.50 500
170  573.863 0.150 89 1.10 3.30 525
175  575.433 0.150 89 1.07 3.30 525

180 577.002 0.150 89 1.08 3.30 525



185
190
195
200

578.571
580.140
581.709
583.278

0.150
0.150
0.150
0.150

89
89
89
89

1.00
0.99
1.00
1.03

3.30
3.20
3.10
3.10

525
525
925
925



CLIENT : Joyul

MODEL: C350

TEST No.

DATE:

1

****:k**********!*il***********************I\'***********i********\\'*\************1********************************1

METER CAL.
FACTOR (Y) ———

BAROMETRIC
PRESS.(Pb) --—--

LEAK RATE
POST (Lp) =

WATER
VOL. (VIg) ——

TEST
TIME (MIN) ~ —=emev

0.981

30.04 in Hg

0.002 cfm

63.6 Mi

200 min

Wt. WOOD
BURNED(LB, -------

WET,FUEL
MOISTURE 9 ---—--

Wt. PART.
COLLECTED -------

METER
VOLUME Vm -—---

HC MOLE
FRACTION = -------

28-Jul-06
8.4 Lbs
17.11 %
0.4679 g
66.778 mcf
0.0132



CLIENT : Joyul

MODEL: C350

TEST No.

DATE:

1

28-Jul-06

e T o e e e e s ke e e e e o ke o e o o e e e v o e e e e o e e vl ol ok o o e i o e o e e ol o e ol e e o e o e o ool ol e e ol ol e ol o ol e o o o e e ol ol o ol o ol o e ol o ke e e o e e e o

AVG DELTA

H e 0.17 in H20
AVG METER
TEMP. Tm  — 87 deg F
AVG PPM

S02 e 492 PPM

AVG PRCNT
CcO

AVG PRCNT
CO2

AVG BAL
C0O2/CO

0.73

5.24

7.23

%

%

%



CLIENT : Joyul TEST No. 1

MODEL: C350 DATE: 28-Jul-06
STD SAMPLE STACK GAS
VOL. Vm(std) d) -—---- 63.52 dscf FLOWQsd = -——-- 467.974  dscf/Hr
&
7.80 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) ----- 2.994 scf CONCTRT.C s ----—-- 0.0074 g/dscf
PRCNT ' PARTC.EMISS.
MSTR Bws = -=e-een 4.50 % RATE E 3.45 g/Hr
BURN MOLES OF GAS
RATE BR e 0.95 Kg/Hr  PER Lb WOOD Nt ---- 0.58 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE -e-ee- 113.68 g/Hr RATE 3.64 g/Kgdry
& fuel

120.04 g/Kgdry
fuel



CLIENT :  Joyul TEST No. : 1

MODEL: C350 DATE: 28-Jul-06
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE
5 753.2 97 100
10 772.9 99
15 7716 99
20 773.9 100
25 773.9 100
30 7744 100
35 773.9 100
40 774.3 100
45 7742 100
50 7743 100
55 773.9 100
60 774.3 100
65 773.9 100
70 7743 100
75 773.6 100
80 775.4 100
85 775.2 100
90 777.0 100
95 777.0 100
100 776.8 100
105 776.8 100
110 7781 100
115 777.9 100
120 780.0 100
125 781.0 101
130 780.5 100
135 780.5 100
140 780.7 100
145 781.1 101
150 780.7 100
155 780.5 100
160 780.5 100
165 781.0 101
170 780.5 100
175 781.2 101
180 780.7 101



190
195
200

780.7
780.7
780.7

101
101
101



COMPUTER INPUT DATA SHEET #1
Client  Jtol  Narth Americe

Address: TS HO‘{DL\{PSDY\ Dy
Gorkeem , ME 0460 %

Phone:__ |~ ‘800 '7q—) -~ 54 ‘Z Fax: f‘-’ 207112~ 05723 ;
Run No.: I Date of Test: ’_’ 13 - ol Burn Rate:__+ qq:l - 3,07 v
Model No..__ (SO Mmin [ Imin-1.25 []fan

Stove Type: [(Jcat ENon-Cat _D_ Pellet D 1.25-1.9 _D_max ' Qinsert

Dry Gas Meter Y Factor: 4% l Post Leak Rate:_\ 007— cfm Time: 100 min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet#2)
Dry Gas Meter Volume:

LD(-Q l,"'-‘ % cf
(00.000) (Data Sheet #2) _ : _ _
Stack Flow: \_D \O\%% dscfm AH: gl’]'z,' —in. H20

(00.000) (Data Sheet #2) _ , . (.000) (Data Sheet #2)

Maximum Vac.: a O : Barometric Pressure: 3 0,0 L{ in. Hg
(0.0) (Data Sheet#2) __ _ (00.00) (Data Sheet #2)

H20 Captured: (-93 J L" g

(00.0) (Data Sheet #3)
Front Half Catch % Of Total: >4 4 % Total Particulate Catch: ., 119

g

(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)

Flue Gas Moisture: I'lL‘ 503 - %
(00.000) (Data Sheet #7) . B

Particulate Emission:_ A 13F - gr/dscf
(0.0000) (Data Sheet #7) '

Relative Humidity: 34 %RH  AmbientMoisture: 1133 % H,0
(00.0) (Data Sheet #8) ; . Coms (0.00) (Data Sheet #8)

" Preburn Fuel Wt.-:sl‘ % Ibs. Coal Bed Wht.: & O Ibs. Test Fuel Wt.: % kJ ‘|bs.

(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8)

Heat Output (EPA Defau'lt): l { 43} [ BTU/hr

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet): I\ A T+ % Pretest Fuel % Moisture (wet): |_'- 124 %
(00.000) (Data Sheet #10) - (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry): o0, LYZ % Test Fuel % Moisture (wet): N 110 %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

Fuel Higher Heating Value (dry): BTU/Ib.
(0000) (Data Sheet #11)
~ 037

Stack Static Pressure: in. H,O
(#/-.000) (Data Sheet #12)

Average Ambient Temperature: gl) °F  Stove Temperature Change:_ " "ns
(00) (Data Sheet #14) l 33 < (+/-000.0) (Data Sheet #14)
Sloet itene = TC5% Mmeter Temp = s 513
End hrve= _'(-“_
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METER BOX DATA SHEET PAGE # 2 Page: 1 _ of
UNIT: _ Jotkd €350 RUN: ! DATE: 1I-2% -
Meter Box: 5 H Y Factor: ' C? %1l
Leak checks: /&S " Hg @_, 000 cfm "Hg @ cfm
IS "Hg @_'PL cfm "Hg @ cfm
Inject SO2 @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume: )rSLD
ROTO: PRESS: | | 4 SAMPLING RATIO: 215 3 BP: 30.0%
METER SAMPLE STACK | DELTA [METER| SO2 |ROTO[PUMP
MIN | TIME READING MDCF DSCFM i H TEMP PPM | TEMP | VACC
° 1 1335|5500 L.stl |15 [BY [625]]Y] o
> | do Sy, 0w — [0S [ 23] gy |45 ]| 8Y | 2.0
0 ys| 519,90 [519.900 |b.Sl |45 |FY |S25 |8 |20
%1 S0|521.429 (821,439 |L.eH9] .15 [Rs 525 [ K5 |20
201 545522.9%> |522.983 | L.54Y| 15| 885|525 |85 2.0
5| yypl524. 623 |s24.513 [Losda |15 | %8s |s25 35 [20
0 slszt, 012 [526.002 [6.54 |15 [ $5 |82s| 9520
¥ 110|529 G ST L[ L. RL[ 17 | 35 |50 [%S |20
0] 5519758 |529.232 |1.23% | 1R |25 |475]8s | 2o
B 20| 830945 |S20949S | b, LI | JAF |35 [0 [Bs | QA0
0] 25]632.56) |532 97 | 1.(,40 |24 | DS |450|8S [2.0 |
¥ | 20[53Y .36 |534.38]| 1.LH0 | 2 [ BS 450 |85 |20
ROTOPRESS: |3 TOTALS[q3 (a3 |R.G¥| 101 F BRI 5 O
9 11435536, 1Ne |86, 170 |F.090 | 13 | 3S [U2s|]s 22
® 1 45|533.611 |538.611|1.LHo | 2/ | %5 (450|835 (20
1 45153931 |539.9719 | .o | .2 | BS|Hso| s |20
Pl So|s4l.C8) |SH L%l .C2 [ 20 |3 [Ys0[S (2.0
0] 535593 .9¢4 |5434%9 | 1L |20 | B4 [450 |3 [2.0
% 1 1so|54s .29 % |s45.29% |12 |20 [ R) |Ysol 5320
P os|841.10B3 (5472 113 blz [ 20|18 [Hso [3T 2.0
%1 10549928 (544,928 1. 212 | U3 [ F) 415 |31 [20
9] 5 [850.LH7 550, L4 b s3] 0s [ [525 (%Y [20
%] 20 |552. 204 |552.201 | 0839 | o[B8 |500 [83 |20
0] 25 [653.893 (553,843 | .39 | L [ 8% (500 |5 |20
] 3885 4D |s555 443 (L XU | |34 (200 [3T (2.0
TOTALS| YR 0% 7 [ 2.2 | jp¥o [MAXVACC=
TOTAL Cu Ft. TOTALS:| "\ 1.0 [4.33 [ 2057 [AVG. BP:




METER BOX DATA SHEET PAGE # 2 Page: __2
uNIT:_sotol €359 RUN: ) DATE: 1-28-0b
Meter Box: SH Y Factor,__+9% 1
Leak checks: /5 " Hg @000 cfm "Hg @ cfm
, |5 " Hg @.90T cfm "Hg @ cfm
Inject SO2 @ 100 cc/min. Nozzle : Probe @ 3/8" od Initial Volume: ’ : SLC_JQ
ROTO: PRESS: || 1 SAMPLING RATIO: 7). g BP: 30,02.
METER SAMPLE STACK DELTA |METER| SO2 |ROTO PUMP
_MIN TIME READING MDCF DSCFM H TEMP PPM | TEMP [ VACC
[ (535|557, 129 5571029 |89 [N B4 |50 9 _[2D
E 40|55%, 1 |558.111] @9 [ e | BY |S00 |84 120
0] 45| 500,429 |02 | L3149 | i | B4 [Soo |59 | 2:
| 50|502.01 56401 [7.08 [18 |9 1475 |89 |20
| <5 |50L,3, 305 |53,80S[ 1. N3 | 8 | 9 [415 |3 110
] 100|505, 540 (565,590 1. N |13 | B9 dqs [89 [2-0
B[ 5561204 561 204 [ L&Y |l | 39 [S5CO 39 |20
8,5 [ 56%.92) |53, 9] G.419 | Mo [R9 [S0O 99 |Z.0
B0 < 570,508 510563 | L8194 | b | 34 |Sco 189 |30
2, 61226 51210 | b.314 | (b [3Y [So |8 | 1o
M0 28573, 363 [513.8L31644S 1115 A |s25 (%9 (2.0
] 85515, 435 | 515,433 L4495 | 15 | B9 |525 |89 |22
ROTOPRESS: |} TOTALS|§7.25) |1y |106® | BP: 0.0
[]35]517.05C [STT.00L |LHas | 1S | 89 525 |39 [ 245
W[ iy | 519,511 (518,50 | (495 [0S | %9 525 | 89120
| 45580, 140|530, (40_| . 495 | 15 | B4 |S25 89|20
%5 5p0[5% .10 _[SB1. 109 [G.4as | (S | B9 |525189 |20
| 55|5%3.20% 583 8| L, H49% | (S | B9 [525[89 |2.0]
22,05 | IS |44

j:": NITREDY ERN (D)
220
225
230
235 2570 _

. TOTALS:a ‘ &Sl--,_"{']‘ ; ¥ MAX VACC = .
TOTALCu Ft. QQ.’TW’ TOTALS: \:dq%gz ‘\7%{ ;&q_} AVG, BP: 30'3’.{0




PARTICULATE CATCH / MOISTURE DATA SHEET # 3
l DATE : N-18-06

uniT: Jotul C350 RUN :
SCALE | _ WEIGHT
SCALE CHECK| LEVEL ZERQED 295.0 9 &A5.0
INITIAL : Vv v 590.0 g ﬁDLw : v
FINAL : / v/ 885.0 g &80
IMPINGER _#1 #2 #3 _ #4
FINAL WT L5 2.0 s7C.95° H45.9 [ob.9
| iNmaL wr bol.3 £13.3 493 .3 ™13
NETWTGRAMS | 5 0.7 B, 2 2. | 1.0
ToTAL caTcH: (b2.(6  GRAMS Ho0
FRQNT HALF
BEAKER # 18]
FILTER # A1 DESC. ACETONE
FNALWT g |« 31D | FINALWT g |[03 .93 17
INTIALWT g | ~ (01072 INTIALWT g [/03 . QTTS
NETWTg | . 2024 NETWTg | «OSH42
voL DEsc.ml 1S
BACK HALF
prer# | UAR
|Emnacwrg |3 730,
INTIALWT g | « 3372
NET WT g « 0374
BEAKER # (DL l‘[{j |84 155
DESC. ACETONE | METHCHLOR H,0 H,0
FINALWT g |/03 . 2273[103.9252 | o . 2147|104, (,555
INTIALWT g | /03 . 1320]103 . 8053 (H Noq |04 33|
NET WT g |60 . 0199 L0438 . 0202, @-D(ﬂb‘]
voL pEscmi| 0953 75 | 52 Qo 240




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator :

Manufacturer S& S Grade :#25 Glass FrontSize: _11cm
Back Size: 82cm Lot No.: B4 adq (32

Date :

/D-27-08

Time: 9:30

By :

Kv

Lot No. :

2RI

DATE. [0-2(  |BY: ¥V _|pATE:. /I-) BY: KV |paTE. /(- 2 By, KV

FILTER ~ FIRST SECOND THIRD

# WEIGHT TIME WEIGHT TIME WEIGHT TIME
6 £ | G107 0936 | <« 6708> |0%22 |7
@ F | ey 0936 | by |o0923 |
L2 F e lbGH| 0937 ({,Qg[‘z“) 0%z3 |/
G F | 6703 0937 | Tbrog) |o%ey |/
s F (LB 6933 0085y |92y |/
W F | Gb28 039 | 629>  |o%zs |7
N3 . 600 0939 o104 ) |oses |/
(g F | 66T oido | C.6e79 D |osee |7
5 F (699 oqw | ~ 702 > |[69ee |-
70 F » L8B3 05 HI (’TCQBQ‘\? o927 |-
G) B i 557 6920 3373 090, {'./'538} 0527
(2 B | 3399 0620 | -3398 > |odop [T
L3 8 [ 3395 o521 | /3399 |owae7 |7
61 & | 3363 - | .59 | 3360 O |o607 |-
(s g | 3259 0923 | /. 336)> o908 |-
Ll @ L 33¢ ) 0924 | 230060 0508 |-
L7 8 | +33C3 - [092T | 33GH S |odey |-
G B 133 0Y 092 .'3_>§"§3 D | od09 |-
09 B 336G} 0927 | £23¢2) |o%0 |-
76 G . 3387 0928 (:338(2 o9 |-

_ Date: l-2-65 Time:_{D55

Checked by: C 1ol m% ore

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE | TIME [ BY | WB | DB |%RH
jo-3) logrs [ K [ 63|78 [HY .
n-| 0906 | Vv | M |78 |HS

-7 Te§20 |ew to [74 148




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date : | FR5-05 Time: /0/5  By: % i,
paTe, |- 2105 1By, W |oaTEIF24-05 |BY: () [DATE: BY:
BEAKER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
176 | /05,2089 |50 |1oS, 2094 |101S |~
177 | 105093y |05 |10S, 0439 | joib_|v
178 | JoY. 0207 nsz2 | loY, ol ) |
179 | J03.9995 |1s3 |loHi con [I0l& |~
180 JoH. 137 52 (o4, 1315 | lv2D |~
181 103.8770 NS 0%, 3NS YT
182 J03. 1315 nsy | 103, 1310 jo2 |-
183 | )03 Boyg | WSS | 103, %0s3 [ 102> |
184 JoH. 1704 1Ss | 1oy, oY 102y |+
185 Jod. (LBHY N1S5GL | 104, L3S [ /025 [~
186 | 104. 0933 1157 1ok . 093% 1027 |-
187 | /05.5771 1Sy | 165,5T1S |09 |-
188 oY, 8050 nsg | lod, 9055 |1030 |-
189 j03.208] NSP o3, 2088 | 103 |-
190 /jo3. 8495 1200 | 103,500 | jodC |-
191 Jod. 5248 jzo0 |/0Y, §2LS 105+ |,
192 | Jo3. 4592 jzot 103, 4595 1035 |,
193 10).G8Y8 120y |1pl. 9852 1036 |~
194 | 103.99// 203 | /23, N 1037 |-
195 j0S. 4652 | 1206 |10, Y1L,53 D38 |~
196 | /04.8893  |207 |0y, ¥398 . |193% |-
197 | lov.9¢ 87 )207 |1oY, 2690 1090 |+«
198 | Jo4.5900  [1208 | |04.5%05 [jod! |-
199 | lob. 2948 - 1209 |IDb, 3452 | 1Y |-
200 | JoH. 7527 1209 [b’-{, 7530 ;{_,c\;‘;‘, ”
BALANCE ROOM ENVIRONMENTAL CONDITIONS
- DATE. | - TIME - BY wB DB % RH
)27 05| Miwg | Ko | 59 |33 | Y3 [Checkedby: Ky
2805 1000 [Cln | S8 |72 | 42 [Pater  n-30
a & _ ~|Time: - OF5S



g
6 ) 14
8 Lh Ll W Ilreso { e U g
L 3= KL ¢ A0L | acd Z
9 “1h CL O SA/ST 572-1 |
uoissag uoissag
HY% gaa Ag awi| ajeq | BuyBiom HY% aa Ag awil o)e@ | Buybispm
SNOILLIGNOD TVLNIWNOYIANT WOOY 3TVOS
m = = I | P2 \uﬂ \_ .
A sa | U] (el ) YOlolbi et [h OIS @] pne ' [VD[eosl| ez ] IV
fr.ff..r.l, - ;
— / . e 0 [ .
W[ SH [oed] (TeBJaoRssI|ez L] ceLs' | ¢| OB %0 50
Ag | ewil [Se@| IyblOM Ag |swil [alea | wbism— [ Ag [awil [a1eg| ybiem Ag | swil | aleq | #JoU1d
G L __LE |
MooRal (e SV Rl [T P 5557 IV @ [ L] 63
JO| LRO[ (e £+ 12 'RANYUD| (1b[| L]/ STZ "HA] DERIEEEESL
i i T
4 —_ .7 g _ , _
NDI8e20] (e [( 252 " Y[ el [SeL[£528 U [P AN B €2
h e R el L | ,
W1 (20| [e|CeCee ) U 5b[ [REL] Lz 9T [ Ff @ [52-L] 23]
4 /:.....If.wfl\\\ N A
MeR0 [ leL[(£18b "e MO ahl [SEzeb ' €] YO D[R] (3]
Ag | swiy | aleQ e Ag Tewil [=ea| wbiem—| Ag | awil [o1ea| 4biom Ag [ awil [ sjeq [#.exeeg
] : obed 90-97 .P"m.En_ | "NNY oSeD 04T T 1INN
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Pt 1o I+ Jo0ke Through e ey i it
100 10 1 100 m .
weiggt wei_gght weight weigh? Tech Date Time BDurISL % RH

/op.oco( | 94999 | lovoo | 09499 [y |G-l | 1020] % |43
/00, buo2 | [0.0000 | 9499 0999 |ch. Tz \31o] I5 | 43
/00.0002 | J0.0000 | . 9998 ] 000 Ny TC-sl1ze0 | 7L |49
[00. 0002 | 10 oo [locoo [ .0949 [ |- [0%0 | DG |9,
99,994 /0,000 | foooce  [.0499% Uy |72 2015 Db |49
/00.0000 _|/0.0O0 2 |/, poon 0948 U~ (12101 [ [HL
94.999\ | 9.94419 [, povL 094 ‘1 N 3 11238 [ V% [ 4L
o003 [ 4, 0999 [ (eoo)  [.0999 | |G-1d 1230 |73 [U9
Joo.ovod | 10, buel | /.00l | . love B G5 [oxdo [ 95 [48

99,9999 [ /(o .0o0) |[l. oo |,099% N U, [I020 | 1D |YE
99.64998[lo.ovo| | ]. o000 [.0999 h  |TF29 [I54s | 7 | 4L
(00,0000 | /O.000] | 9997 | .09%9 k3D [Ge0| 75 [19%

99.2%9% | /0. bLoo | locoa |.0949 1310830 17 |NL
Joo. 0600 [ 0 000/ | /-0000. |, ]000D % =2 [ 1800 |71 (|49

QU448 )0 000 | | Lovo( |.099% [(), |9 i | 76 |49

9Q.9999 [ lo-0003 | .94699 |.0999 L4 | SBo| b 49
|oo 0o [0 oo | 4499 | 0999 n &S (/30 |6 |45




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
i ' odel: N:
E;::is' 17 $-200% Through S21-200 g::l!:rius :\1 1383 §7o1ooo4
0 m . D
\:gﬂlgt wL_igght w:lghi m Tech Date Time Burlyb % RH
q4.9%4\,  |9.9494 | 9949 09948 |y (278 |o9s0 | (D |3
Job.000 ] |10-000] |[.0000 0443 (el e 1800 |77 (49
J00 - 0000 | Ip000Z | ). 0000 0999 Ky |1z-28|N2s | 70 |49
Jop - oovY l0.000% ) - ovOoa , 1000 Mo |29 [ 100 | 24 | WY
GG 9599 | Io. 0ovz | /. 0006 0999 Ko |rz3e | 2030 | 7C |92
£6.,9998 | lo. 0002 | ).0000 0999 v |13 |1roo | 76 | 9S
700 .0003 | 10 -000) .9654 0998 Yy -1 B34S | 75 | WY
/00.0004 | 10,000 . 9497 0999 C%% )-2 [tZBo | 717 148
/oo . oo | /0, 0000 /, beo | . quc] ) [- < 1930 Wi ‘H‘
100 . 000> | 4. 99894 | /.00co | ,0%49 Uy |I-S |IZOG a4 | 4)
[00.000Z | q,9999 | /oooo , 0949 - |luvoo [ 1) Y9
Joo - 0ovo | 10,000 99499 0497 Yo [1F8 |woes | 77) | H
00,0002 | 100000 | [.o0be | .0A499 Cl FG /400 | 78 |48
[0b, 00006 |10 00| | ], cooo 09 i /-t [i2eo |4 | YT
/oo, oool |Jo.ooo[ | .9999._|.049% |ty =13 | 1500 793 1 44
a9, 0999 [l0. 0003 | .3499%8 |.099% __|Clh [I-/5 [I730] 64 | 49
b0.00073 [[0. 000 | ||, coef |, 000 I il 1418 70 | 9%
J0o. 0003 | 0. 000 9998 L0996 o [1-2Yhas| b7 | Y
/00 0003 | 10. 000/ )- 0000 . ]000 Yo | /-2zs| G | 70 | WY
/00,000 | | /0. 0o0e | | boove . 0G99 ch [2-2 [830 [ 74 | YY
joo.0003 | JO0 ooor| 9999 , 0998 v [2-2 o930 | 75| Y€
Joo -o004 | 10.000Z .9999 | 0999 buv [2-3 |oseo | 7Y | 47
Joo.aoo | | 10 ooz | /oo , o A [>xd 1ol 17 [d1
Joo .voar | 1070000 ] .0000 . 1000 Yo | 2-¢ | o | 7Y [ dY
/ov.0000 | /0. gool ], 0000 . 1000 Vv [2-7 [mg | 73 | Y3
94,9999 | /0000l | /. 000/ 0999 | [2-% |H35 | IS5 |
100, 0002 | 10-000) , 9999 .0999 Yo Tz2-1n/]0s20 | 22 | Y2
(000000 | /0o | . 4499 09499 |Chy | 2-13[0a4o] 15 [ 4L
joo.ooo| | Jn, o000t ). 0000 0999 | W |2-2o|1z00 | 771 |49
/00.0003 |/0.c00/ 9999 0949 |[CU A 127 [1228] 05 |6
/oo 0ot | /o, 000l | /.©DOO 0949 O 1z-2 [ists]| 74 |49
100-000/] | /0. ood3 ).0aD | 160 ) Vv [3-3 [ 1100 | 7Y Yy
Joo. 200t | Lp.oveL | |.OCO0e LAY R dr [B-C [ 1300 [ 75 [4%
100 _wouZ |10- 000 | Lo%oL 0449 cc‘ﬁ 39 [MEps| IS | 4%
. o0Z 14.94a9 | 27499 |, 0999 S [S2F [1bad | 718 | 4
jwoooof 100001 | 0% [,009 IO |35 [(8% [l |18
Joo.ooog | AA%q 99977 . O%49 Cl~ |52 [ 0340 74 |47
100 0093 | 4,4499 | L poco . 0993 K 1830 1220 73 |48
/0. 000Z | 6.0l | . 9949 L1000 I3 &3 [ nis| 138 YL




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
e: odel SN:
r?fot;s J0-21- 2005 _Through 12~ b~ 2009 g::tlorius :\H 120 S 37010004
00 10 1 m 4 i
\: el sl swelhi u’ggh‘t’ Tech | Date | Time | g% | %RH
94949 (33999 | Joboo [, 099 -2 [edw [ 94 | 44
Jwo.obois | fo. 600l | hooso | 10399 Wz [WSo | 78 |94
99, M43 |/o.coop | 9398 | ,0994 |Op [/o-25|1F0 [ 79 (49
9a.999L | J0.coo0 | 9448 0667 |V [o-24| 9l0s | 77 | S
1600000 | [0.0063 | ).0000 ,0999 o [ 93 | 2¢ 199
99.999q | 10000l | .9999 0997 [ ¥ [/o-20l9'so] To | 78
9Q.9998 | J0.0o00 .9999 10998 W lo-n | 825 | 75 |47
Ga.999( | 10.0003 ] «0Q0) 0999 Ly 10-289] jowus] LY |H7
49,9999/ (0. 000 | 10000 v 1000 Ay, 1029 [ | s [YY
04,9493 [/0,0003 | oo | 04999 [Ch [p-30[[l45 | )T |47,
95.99299 | Jo- 0000 0.999% | ;0998 /v |Jo-21 |G:o0| 728 |44
l00. coo\ 10 -0000 0.,9997 , [oou W |-/ |osse| 7S | H2
Ga.5990 | 4.9998 9598 .099( Yy -2 |lowis | 72 | H9
99.94(, | /0. 0000 ). 000y L6998 b 11-23 [rvz2s | 73 |49¢
$9.9997 | /o.0006 9999 . . 0999 Yo [ -y |hoo | 7A |42
/00,0002 | [0.0000 | /o0l s 1006 |y [Ul-s 1015 | W] |99
99.9998 | lo.vvo| /0000 0999 v 11-7 9630 | 7S | H/
GG.9998 | /o .ovvo | 9998 0999 | ¥v [1-9 Tnn | 770 | Y9
/o0 000]) | Jo.0o0d] .9959 . 1000 W | -9 [ 1040 | 23 | Uy
44.9499 [ /0.ovef | .9999 L 0999 He 121 jbov| T 1499
(0,000 | |p.oboD | [.000® 20999 [Cn 43 | 1W3p | Y |91
9949 | 0.oooo | Lowe [ oa9q |OR [U-t5 11500 |72 | 4Y
Joo. 000z | 10-0000 | 9999 | .0999 | W |1)-16 [0BI<] 70 |4y
J0o.0003 | )b, povo | J.oocon | +099Y | (! (Fn [A3]| 72 |46
Wo- oooH | 10 . 000 | J-oee | 000 |G -8 1IGbo | 7 [4E
/09,0003 | |0.000) [ 9999 0a¢q [V, T1l-zeltioo] (68 | 47
[00.000Y | |00V L | L 0000 L0000 QA W) [ 1oo | =) |44
[00. o002 | 10,0007 | A7 0448 (G [ IFzz (1630 | 7¢ |42
09.9999 |10.0000 | J.o000 L0949 Ch_ |IE1S (1000 | G5 [
Joo- 000X | |, Do , 9999 . 0999 VW 24 1330 | 72 |47
loo vevo | [0-000) . 9999 , 0999 W (11-2) [nos | 73 (93
L00-000 | |lo.00072 | [, 0000 « 100D Ch [1I-28 [looo | 72 |d2
100. ovoY | /0. OO0 | [, 0006 0833 | Cho [IFZT J0%90 | 77 |42
99.9999 | 10.900) | [.000) . 0959 wW' n-30 0930 | 70 [4Y
(oo, 000l | [b,000] | hoOOO L0993 Ay [rze 1 {0900 | =70 |4y
;*;&0000 g-gggob -2‘13‘? , (000 &{')D (22 [12% | 72 |47
0,000 0] /D . . 94 0299 [Cy 1223 1400 | (bR
99.9999[ 9.949% | » 9999 .09 |[(W [1n-S 1620 g201 “f{g'
a4, 4443/ 10 oo || ocoe 0449 b, 1z ¢ W3a| (p714Y
)(J



WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
DS )7/15/05 hougn /0°20- 2005 |Sanoios | ATo08 37010004
10 10 1 100 m 0 D
we?gi waigght weigh_t weighg Tach Date Time Burlyb “%RH
%9.979% Qaen | 99949 0958 | W [07/1S [Zow | 712 | 36
29999 1995¢| L.ocoo L1000 | P |01/11 [R50 /8‘ %
[0o-0mp| desm| 997 57| Y| olho [070 i
|00.0000 Q59 Looo| 1cao | B 01/ [ 2100 78 Yl
ANXD| 4.7 2A995 lopo | ©A4 [0y | 7220] I8 | ML
lo.ocof| 10,000 .00 VoD | & (o7 SIS | A | M9
P I fo oocd 4992 _ .1bop | Br|on/28 | 06to] 19 | 49
M. 1G] oo \ooaw| 10 01/29] 1210 T2 | 49
10D, 0000 | JO 000 | 1, 090) 0993 [0 [FL A% 1Y %D
/0O . 000D 9,9994% ,999°% Loqcf.(ﬁ LY Q-7 DG5S |72 47
99,9949 | j0. 00w |, f.0001 | | [ooo e ¥ [ww | 718 143
89.94949 |1D.0001 | 9444 | 0999 |cu/ |4 |0%95] 75 | Y
99.994L, | 9.49499 [ 060Q | 11000 |cu |9 10 1130 | 25 |48
94,949 20944 | [ o000 | 097 | [9-([13en] 2% Y
[99.6437] [ 700000 | ],0000 | . 099R [l 1G-121 (B20] 74 9%
99,9995 | 0.0} | 49999 odaq [ Coy |93 0948|249 47T
999396 | o021 | @aq4q | .0999 [&o [G-d o077 | db
99,9492 | 0.0 | ) ooo | . 0999 ) |9-IST0RIS]T 2S5 | Y2
33,499y |/0.0990 | Jioo0oo | sloeco_ |0 |4-1L [0958[ 96 | Y9G
Qa.0%9% |Zo.000f | 94999 L0998 e [Q-(9 |1e0 |7, | 95
94,9997 0.4995 | 9999 [.099% |awo [9-18 [N30[73 |43
000004 [10.0002 | [,oooo | «099% [ | K9 [0%In| 74 | 4y
(60,000 [0 w000 | fOO0O | loos on) 1920 [ (90 |97 |44
100, oeo | J0.0000 | 1 oooO |, 0998 & 197/ /20| ) 146
/oo .00 Q|10 oo (| | eous , 0999 |cb~ [ 9-22 [1420 | 7L |44
/06. 0004 |[0. 000 | | oeve | , 0993 |CIR [9-23[ B | 12 |4
99.999% [lo.coo( | /9990 0999 _|ebs Vo-1 1330 | 74 | 4)
|Ro.eove [/0.00060 | [bova 0997 % J9-2. 1830 9 |47
/00000 |10, 000 ( L9480 | -099R % [20-5 (0840 | 74 | HF
99, 999% [I0.000] | [ cooo 0199 Ch  /o-C 090 71 | 97/
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BLANK PROCESSING DATA SHEET # 5

UNIT;_Jostol €359 run: | pate: 1728 0("
BLANKS DONE ;_/O- /) -2055"
BEAKER A B B
200 ml 75 mI DICHLOR | 200 ml WATER
ACETONE
FISHER OPTIMA | FISHER OPTIMA D":ﬁﬁe by
LOT # O2283 | LoT # 0359%/ DH*'“"'d
FINALWEIGHT 108 .900% [10l.3c07 |10, 9L70
TAREWEIGHT [108:%4995 106, 20660 |106.964S
NET WEIGHT L0013 , OOI |  DOTS

TARE BEAKERS INTO DESC : TIME : lciOO DATE :_{0 -2~ 2,005

DATE : /oS BY : (> DATE :/0G6 Bvdo DATE : BY :
BEAKER |1STWT |TIME  [2NDWT [TIME  [3RDWT | TIME
A I08.3996| 0912 (10% 84}5 Joo) |7
8 |icb3os] oD (job. 3G ooz |7
C 10b.9642| 91 \40&.%45‘%03 J

_—
FINAL BEAKERS INTO DESC : TIME : IOOO DATE: /O -8-05

DATE :/O~10 BY ! DATE : /0-1/BY {Jp DATE : BY :
BEAKER | 1 STWT | TIME 2 ND WT TIME |3 RDWT | TIME
A __|108,9000] 1348 \[[08, 98 o5 | <
B Iob. 3004 ;349 ek EDVINVZE ~
¢ |eban] 1350 (e ﬁovoy,oq /
TARE QC FINAL QC
DATE | TIME [ BY WB DB % DATE | TIME | BY WB D.B %
[0S o890y | |14 |4Y 10-1o| 330 |cb | 7| 70| 48
(0- (0| A30| ] \) 11 |47 o-11[1020 [Cho | N\ [ [Hl
L/




NET PARTICULATE CATCH CALCULATION DATA SHEET #6
UNIT : JO%U[ (350

RUN : I

Blank Audit by c@é, 10-19- 2005

oate: FL8-0k

BLANK CALCULATIONS
Acetone : L0013 g+__200 ml=  00000F
Dicholoromethane : 0o il g+__ 75 ml = + Q90015
Distilled Water : L0028 4. 200  mli= _. QO0OI3
FRONT HALF CATCH
FILTERS: _» 2-0-’"9‘ g- ' (.0000 g)= v ZOlﬂ
Total Catch # of Filters Blank Value / Filter
L3
BEAKERS : *OS 472 g-_ 1S  (0o00oF oy= . _, 05 33
Total Catch ml Acetone Blank Value / ml Acetone )
TOTAL FRONT HALF CATCH % ’LD (-9(0
BACK HALF CATCH
FILTERs : » OO 14 l (0000 ay= OO Y
Total Catch # of Filters Blank Value / Filter
BEAKERS : | o)
Acetone : .o‘i53 g- Iso (+QDOOO F )= ;Oq 42_
Total Catch ml Acetone Blank Value / ml Acetone
L
Extract : .DLQ-‘I g-__ 75 ( L0000 18 q)= . Ol 8‘8

Total Catch

ml Dichloromethane
vood |

Blank Value / Dichloromethane

Water : vQL'LtD g- 340 (10000 I3 q)= , Oboﬂ
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : N ’2~ l (3
TOTAL CATCH : " L{ L’ —J 0\

% FRONT HALF :

§4.%

g/ml
g/ml
g/ml
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TEST DATA SHEET #8

UNIT jD+O\ (——BSD RUN : I DATE :’-] 4-1(&- OLO
Cb Stop : ds Avg.: é

g [ —
pre:we:_Y pB:®Y = 3L %rah3 wmyo

Post: WB : ! DB : %L

Test Chamber Air Velocity Start :

30 %re Y %m0

average: 34 % RruI3S w00

Empty Stove Weight (lbs) :__~ w/ stack & oil seal : Wet :

Kindling Weight (lbs) : Paper : | ;. Wood: 3.3
Preburn Fuel Weight : |2:.5 4 9.8+ 7.5 Total : 29SS
Total : 57—-%

Kindling & Preburn Fuel Weight (wood only) (lbs) :

Coal Bed WtRange (bs):_ x| - |\ scale: 3393 . 3539

Upper : .25 x fuel weight : Always round DOWN to nearest tenth a O
Lower : .20 x fuel weight : Always round UP to nearest tenth Actual Coal Bed Weight : '

Maximum Coal Bed Removal (lbs) : (( D'L: ) + l':‘-} )+2).25=__» L"
pper ower

round down lo nearesienth
Test Fuel (.75" x 1.5" x 5" spacers ) = “\0 ' pcs
Dimensions Lengthininches - No. Pcs Weight in Ibs % of Load
2llx4l| I—?.o L‘{ %\L, /QO\D
4" x 4" P —— T— yo—
Test Fuel Weight: _ > - L'l lbs
Estimated D(y Burn Rate :
D - (B x o 60
&2 9 3 - 4% i
2.2046 ;OQ
TIME
Estimated BTU’s/hr : 19,140 x %2 X ‘jg'le = U %3"{ Ve BTU's/hr

EPA Default Efficiencies : (Eon-cat: 63 y Cat: 72 Pellet;: 78

{OLO = -' qﬂ\




WOOD STOVE OPERATING DATA PAGE #9
Unit: _«Jotol CAS0 | Date: 1=-2%- 0l

FIRE STARTED:__ (09 10

WARM UP AND PREBURN:

PRIMARY AIR Set wide open for all warm-up / preburn fuel charges. Then set to
Ve ! at start of preburn.

SECONDARY AIR : N /4 CAT BYPASS : /\)’/ A

CHARCOAL BED PREPARATION
Raked and leveled prior to each warm-up / preburn charge. At 1 Y/, min. prlor to loading

last fuel, raked and leveled. Instove ’,) S sec.
TEST:
DOOR wide open during loading QZS min. S0 sec. ?/ /
PRIMARY AIR : Opened full for first__S ___min., then set to run setting of __"©
SECONDARY AIR : A CAT BYPASS : N//H
EAN:

- ON during warm-up _ ONY OFF during preburn
ON irst. 30O minutes of test OFF balance of test run

Fan speed set at __ O _
WOOD DATA: KINDLING: A mix of the grades listed below:

SIZE MILL GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma Std. or better s. grn D fir
TEST: 2x4 Packwood . #2 orbetter s. grn D fir
4x4 Packwood # 2 or better s. gn D fir
PELLET FUEL MANUFACTURER: __M[A  BRAND:_NJA
_ J /

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either j (] or / (0 inches.

1st warm up / pre-burn fuel charger ( ]2 . 5 Ibs.) added at @ q 2.3

2nd warm up / pre-burn fuel charge ( q S Ibs.) added at 1O —33
3rd warm up / pre-burn fuel charge ( S lbs) addedat_ !/ o

4th warm up / pre-burn fuel charge ( Ibs.) added at

5th warm up / pre-burn fuel charge ( Ibs.) added at



TEST DATA SHEET #10
Unit : JO+Ol C350 Run: \" Date: <28 -0y -
Room Temperature : LA °F  Correction Factor : %') L
Uncorrected Values are corrected for room temperature :  Yes 0
Time Test Fuel moisture reading taken : \\Q S
Calibration Checks : X__ v Y v/

120 V2.V 200 22

‘pc#| Dimen. | Use TOP BOTTOM SIDE Average
Uncor. | Cor. | Uncor. | Cor. | Uncor. | Cor. Corrected

17| 2%%8 | K[ 125133 [1R0 [3.%|13.0[13.%4]13,L33

2

7 .

a2 [P 118S[19% [19.0]203[H.0 [203 26,135

52w | P14 S1]9.% [ 19.5]119% [19.0 [192] 19,00

6 [ 248 [ P |90 [225] Jo.5 220 [20.5 [220|22.1L7

7| 2'x48 | P [Q].0[22S5 |0 |25 |20 |0G | 22.500

8 | 2=4'x8 | P " ’ . . a4, Yoo

9

10

M owdy 1 | T 1180202318 5 [204] 9.5 [209 [26.700

2]y | jgohar] gol 192y [199[19. 033

13 I TG wlde3] /9 0] 203] 9.5 |20:5 20,300

14 y || 2es]lae|iol22.5(22 0 [234]22.533

i B2, Slolo

16

17

18

19 .

20 | Spacers | T [2(.5 23,128 |23 |QIT |23 | Z23.100

Key forUse : K=Kindling P =Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL

Dry Moisture % : '_'.3‘935% 21,100 % 20,042 %
Wet Moisture % : /.99 % l")';.n_a_{ % IM7.110 %

100 x % Dry Reading _ , _ _
100+ %Dry Reading _ ° Moisture, Wet Basis

Acceptable Ranges : 16 - 20 % wet: 19 - 25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°

To obtain Wet from Dry :



Fan ?

GAS DATA SHEET #12
WEIGHT: 354.7 S DATE: ] - olo
unT. Jotol (350 RUN: | pace: 1 oF 2

TIME |SCALE|FUEL|DROP| V. CO: V. O: [ V. CO |[STATIC| SO:PPM|
S L [R.9]| — a2 [ sas 48 o[ LG T 22 [sz2s
s agd>xz)]24 .5 [ 3935 L) [No | o31],.30 hod3|H25
No—z=Ru A 12 Lud (s [oes [0 L4 Al fFod2|szs
15—23L0 s [ 2 |03 (34 L [No |:637] .30 [Fodd|ses
1o psa T oz (3,0 At NG [eody .43 FRodzlszs
oRLIZ[ 20 .3 Ly 3.2 W8S Nn) [os2].81 Fo3l]sts

= 73@0*3 G.L . 4 2/ CO \Sta_(g 14, ] OLS \Lﬂ"‘ o3+ Szi__

3% o Iz ¢ 212 (53 [Lbol [1S.o |1053 (.52 Fo3q s
o 75 3519 S 71,5 V305 7‘Lp ;5()’} ]1-Lp 0549 |, 53 F.04 L{')S'
43 36|59 [ 3 | 23 LY | S4[136 |oso | 44 Fod3] 500
S0 25 35(?'0 4'%’ l(_.D s312. —]n% S0} ‘2«(4: : 037 r3(o '104&0 ‘-]SO
: 358'L-"'l"q IL! 1530 C(»S rqu H'D ID:))O l?_q ‘LQig "{50
SUBTOTAL s ol vl e vl o “drdr el ek e iy o ey skl I*ttt. o ol o e ol ook oy .1_. q(o, ‘Wl
s 3R 38 |L)S |33 CI‘S a5 | I3 023 |22 o444 4zs”
B—o[35|3.4 [ S [\320 199 933 10.4 | 025 [ ¥ F HT [450
P —gs)3512[3.0 [ 4 3G (9.7 [ 4sF[NY | 2k [.2s Foi® | S0
12— l3sts [2-GL [, [ 3Ls [l Lya[nWs 1.0 ].1C FeaRldso
D —2513%.5(23 [,3 1343 R |49 2] | as [ 149 FodL] d4so
; M 3sLY2.0] 3 13) |17 st 1 [.o24 ], 23 F odL| 950
0 -3I>sCo| I3 | . Z [ 393[I.L .45 18 .03 [.3L Fo43| 450
2276 [3ss | 1S | D 23148 [sq4([BS J.o9% | . 97 F, odG| 91
1o~ ig 3s5S.L) 14 |, wA|| 5_-5 593 1Y & o1l |, 70 - 0473 5’2_5-
12—5ol3ss5| 13| 1 [.202[5 7 [.593[14.9 |.o%5S| . &Y F.04) |Sc0
RO—751%s 3 Ll [.2 [.19¢ 5.0 |.599[149 |.09Z2] .S} F. 3% [500
12—303s8 3] [ | b 1. 19550 [.Lool/So]. 035 .8 F.o36 1500
SUBTOTA [TTI ] T I L] a.**ur T T I T T vekdrro T e I -‘_53_8-.- T
22opl3sszl o | 1 [ IS4 14 [ Go5 (/5.7 [.093].9) o3 |sco
12 [Z1b) 35§rl ‘q lf . ! I%D 4'5 1{-0“ (511" ¥ 08 |-0_7 “3035 SOO
2L ‘53§5t/ . G Cﬁ ALS 41/ :(£30 5,/ Jdou « 99 --‘93%’ SO0
o348 01, & |y ) S315.% [\WAF 5.8 (.19 [[(8 F.o3¢| 75
D2 3sHA] T [ [ 4737 [\b3S 159 |25 | WZFF. 053 s
1930354, 4] D) @7 J4S 3G | LAS i3 |.139 L33 F.333 [940s
B RHE | L [ [WHZ]3.G LG4 o [z .Z] F o3ZIS500
(>-ToRsYAL S 1.1 | WH]3 G [LH0 [ Lo [ 129 | (.25 F.637 |500
15 SPBsY .S | & [ 443.L [ il | 170 [ (19 F.o3T [500
Be—Tol3s4L], 4 |, ( [139]3.5 [L¥[/ez .u3 | (02F o3 <o
B35 . J T [133[33 [L8T[IL] [\l [ T.\o F.o30[ 628
B—=3s4s] 3 1.1 [.130[33 [LLo|ILS |, lox | o) F.ozg |55
SUBTOTAL [T 1114 [T s de e .*ﬁ**t AT ttiit:. Wk e e e o or e ey ..‘3q0 e
TOTAL edkhn Weddkdr | dededdrd LA TN (T Ve *!itl'* ----- e _ﬁaq Ve e e




GAS DATA SHEET #12

WEIGHT; 354.2 DATE: “F 23 - O
UNIT: TTnful €350 RUN: | PAGE: 2 OF £
TIME_ | SCALE[ FUEL [DROP[ V. Co: [ V. 0. V. CO |STATIC[ SO:PPM
Cslesds e | @ |.132[3.3 [\Ws® W [109 [].03 Fota [S2S
B3 d[ 2 [ 1 [ W23 [WL WS ol 100 ol 8]525
o—gwml3s9> .1 | ) a3 Z [WLF bbb [iioo | A9F 628 |S28
UE—ZzoPpsd3 [ 1 | & [.zd [3.0 WA L) 1ol [ (.00 ko2 [525
ol —asBsd | B [ [\12d ]300 (W8 Wl [vlod | 1o f oe¥ | 525
——
1492
SUBTOTAL wekdhdk Fekdk e dr v e wekddkd Yook ek *kdkR ek ek el de e e
SUBTOTAL e de o ek el Fedrdr il Fdrddd Fkkhk Yo dede e dehdhk el e
/
SUBTOTAL bl Yok de ik whdhh drdrdddr wdeddedr **t*t: e de dededr iy Fedrdedrodr drededeodkr
TOTAL ik ekl Feddeded v e e e e e ke ok ek ikk ***if* dekdedd e dede ke q_{‘53’ e dde i

— .37
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ZERO / SPAN CHECK DATA SHEET #15-1

Date : f) ~ L% ~ OLa Analyte: CO, (15-1)

Unit : :_\—c__}‘"'\)l C350 Run # : J

Zero Cyl. #: iém(‘_, 6‘[’\ Conc. : 0.00 % CO2 Cyl. Press. : [5 O PSI
Certified by : AlR LIQUDE Date : Q41 9-OY

Span Cyl. #: M}"‘ LHLQ'Z.Z Conc. : |Q_.50 % CO2 Cyl. Press. : q_IS PSI
Certified by:_A_I_Q_LL@L“E Date: J{-/- 05

Analyzer: Make : HORIBA Model : PIR-2000 SN : 407069

Range: 0-25.0% CO. . Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0 % CO,
EPA Control Limits = + 2.5% of 25.0 % CO;
Method 28A = + .2 % of 25.0% CO:

t+ 0.625 % CO;
+ .05 % CO.

PRE RUN Audit: by : C/(/JA»M Time : 35 WO Temp: &~ L) °F

AUDIT RESULTS
Point Expected Response Actual Response ~ + Conc.
# Meter DVM % Meter DVM % Difference A %

ZERG[00.0 | 000 | 000 [ 5,0 | 0e0 | o1 2 i, | 549

SPANI 00| 1500 | 1280|800 | 1800 | 12.H97) | — 00D [T.o12

POST RUN Audit : by :C Time: ! 120 Temp :_%__/_ﬁ_" F
_ AUDIT RESULTS
Point Expected Response Actual Response + Conc.
it Meter DVM % Meter DVM % Difference A %

ZERO '
000 1000 1000 oo [ oo)| vo3F |.03F | 149

N .0 | 5001250 | Hak | H4s| 12.447 |- 053 .212

+ Conc. Difference = Act % - Exp (Std) %

Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-2

Date : ’—] — 1% -06

Unit ; Sotol (350

Zero Cyl. #: _ﬂogmg 5’ Pﬁ Conc. :
Certified by : _AL R L QU DE

Analyte: Oy (15-2)

Run#: l
0.00 % O2

Cyl. Press. : HS-Q’ PSI

Date : QL/‘/@"OLrL

Span Cyl. #: (‘,(l ~&f] (L2

Certified by : AR )L IQUDE

Conc. : \Q-‘SO % O, Cyl. Press. : 918 PSI

Analyzer : Make : TELEDYNE

Range : 0-25.0% Oz
Flow: 1.5 SCFH

EPA Span Value =25.0% O,

EPA Control Limits
Method 28 A

Model : 320 A

+ 2.5% of 25.0 % O
+ 2%of 256.0% O

+

Date : H’ {= 05

SN : 37400
Analyzer Output: 0-1.0 v.
Measured by : Rotameter

+ 0.625 % Oz

.05 % O,

PRE RUN Audit : by :%ﬂme: N30 Temp : 8> °F

AUDIT RESULTS

Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000. 00.0 0o [wo [, 0 He) - OID act 0—501
SPAN

1250 | 5001280 |92s | sev |4 |~ 619 -8
POST RUN Audit : by : C(/‘m\ Time : MTemp : L) °F
AUgIT RESULTS '
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO[100.0 | .000 [ 000 [0 /[ coz| 040 oHD | L)
SPAN iy i

L6050 (149125 | S01| 244l |=_ 0ol |-.01b

+ Conec. Difference = Act % - Exp (Std) %

Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-3

pate: 1= 28 —0b Analyte: CO (15-3)
Unit : J Q! 9] [ ¢350 Run #: )
Zero Cyl. #: ALRTAC A-A  conc.:  0.00%CO Cyl. Press. : ]IS0 pg

Certified by : M.INF, Date : 04'/ (}"04

spancyl.#: (L -H1L2)  conc.: | 4,99 %co CylPress.: 915 Ppsi

Certifiedby: AIR UQUINE Date: /(- 1+ OS
Analyzer : Make : HORIBA Model : PIR-2000 SN : 408005
Range: 0-10.0 % CO Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value = 10.0 % CO
EPA Control Limits = + 2.5% of 10.0 % CO

= + 0.25% CO
Method 28 A = £+ .2 % of 10.0% CO

+ .02%CO

PRE RUN Audit : by CW\\ Time : l\BO Temp : 85 °oF

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
SPAN v €Y - €Y ¢ _ = "
¥q.9 [.499 | 4499494 | HH| S .00 yoll | 109
POST RUN Audit: by : (- Time: 1120 Temp: ¥/  oF
AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A%

ZERO| 000 | .000 | 000 [~p,0f v002|—=, 01 |~.0lL [ 159

SPAN1 1149 | 499 | 499 | sp.0| SRP| & 01 o2/ |.210

+ Conc. Difference = Act % - Exp (Std) %

Zero % Difference =Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-4

Date :-’7 __FL%"'" O(o Analyte :
unit:__yotol €350 Run #: /

SO, (15-4)

Zero Cyl. #: _Lé)gﬂqﬂ, B‘PI Conc.:
Certified by : AR LLAUIDE

0.00 ppm SO;

Cyl. Press. : l (5O PSI

Date : 04 "'} C}"”OLZS

Span Cyl. #: GCJ&Q@‘)L Conc. : I@O’ ppm SOz  Cyl. Press. : Hoo  pg
Certified by : FHR LAWUIDE Date: O 1-259-0O}

Analyzer : Make : HORIBA Model : PIR-2000 SN : 403019

Range : 0-2500 ppm SO; Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value = 2500 ppm SO, -
EPA Control Limits = + 2.5% of 2500 ppm SO, = + 62.5 ppm SO,

PRE RUN Audit: by: .

. Time : [/50 Temp : 3 aF

 AUDIT RESULTS
Point Expected Response ' Actual Response + Conc.

[ Meter DVM PPM Meter DVM % Difference A %
ZERO[700.0 | 000 [1000 [55 0 [, 0co| F,235 | 9,235 | .39
SPAN

B\L |5V |1290| 50| 51| 12394 |~ oo . o214
POST RUN Audit : by ! : </ °F
AUDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM | PPM Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 00, ,GD_B }5.(9‘33 /S ,(,;83 ‘(9?::'
SPAN

5.6 .56 | 1290] 51.5| 55| 1289 | =300 , |24

+ Conc. Difference = Act % - Exp (Std) %

Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value




QUALITY CHECKS DATA SHEET # 16

UNIT : S&Ol C«BSD RUN : \ DATE :—-) ""1& —_ O(p

glg mocouple ohecs_ °F TIC#13_____105 °F
TIC#2 - °F TIc#14_ 09H °F
TIC#3 ¥ °F Tc#1s_ Y °F
TIC # 4 L&.S °F Tic#16___ L4 °F
TIC#5 o oF Tic#17_____ 114 °F
TIC #6 L& oF Tic#1s___ 100 o
TIC#7 L% oF Tic#19___ (LRO oF
TIC#8 loR.2 ___°F TIC # 20 — °F
TIC#9 Lo\, ) °F TIC # 21 — o
TIC#10 LS.2 = o TIc#22 S oF
T/IC#11 La“f 3 °F TIC # 23 — oF
Tc#12 IS o TIC # 24 — oF

Thermocouple Readout:
Pretest zero and span check and calibration post test zero and span % difference

ZERO»S _°F Adi.to OO °F  ZERO.(.O _°F Difference.. 0.5 %
SPAN_942 3 oF Adj. 1020500 °F  SPAN. A0, 29F Difference .0 1O 9

Thermocouple Readout Pretest Linearity Check:

0 =_©.0 o 200 =200 3 400 = YOO.Oe
60 =_599.4 o 800 =199 o 1000 =993 o

120 =149 F 1400 =1399.5 ¢ 1600 =SS o
1800 =1799% oF 2000 =8O00.0 °F

:

Sample Train Leak Check - Pre_\/, Post
C-gas Train Leak Check ' Pre _\/ Post
SO; Train Leak Check Pre 515{ Post X
Static Gauge Zero Check Pre Post

Scale Check Pre: LH.5 — 2548 = /0.0
Post: L4 — 3s4T = [D: O

Stack Cleaned Prior to Test Run : YES x NO







TABLE 1 --—-- RAW DATA

CLIENT:  Jotul TEST No. : 2
MODEL:  C350 DATE: 29-Jul-06
TIME METER DELTA METER PERCENT PERCENT SO2
READING H TEMP. co CO2  COCENTR.
(MIN.) (CF) (IN. H20)  (DEG.F) (%) (%) PPM

0  584.000 0.150 74 0.62 3.10 400

5  585.500 0.380 76 0.72 4.20 250

10  587.930 0.200 77 0.39 3.30 350

15  589.674 0.190 78 0.36 3.40 350

20  591.425 0.170 78 0.49 6.40 375

25  593.059 0.190 78 0.38 5.30 350

30  594.809 0.220 79 0.40 6.50 325

35  596.701 0.220 79 0.45 7.60 325

40  598.593 0.220 79 0.40 8.80 325

45  600.485 0.220 79 0.36 8.80 325

50  602.377 0.220 80 0.28 9.90 325

55  604.276 0.220 80 0.18 8.50 325

60  606.175 0.220 80 - 0.21 8.50 325

65  608.074 0.220 80 0.38 9.40 325

70  609.973 0.190 80 0.29 8.80 350

75  611.736 0.190 80 0.12 8.60 350

80  613.500 0.190 80 0.14 7.80 350

85  615.263 0.190 80 0.25 7.10 350

90  617.027 0.190 80 0.29 6.70 350

95  618.790 0.170 80 0.39 6.40 375

100  620.437 0.150 80 0.67 5.30 400

105  621.980 0.150 80 0.68 5.00 400

110  623.523 0.150 80 0.76 4.90 400

115  625.067 0.150 80 0.81 4.90 400

120  626.612 0.150 80 0.96 4.70 400

125  628.157 0.150 80 1.09 4.60 400

130  629.702 0.150 80 0.88 4.70 400

135  631.247 0.150 80 1.33 4.30 400

140  632.792 0.150 80 1.24 4.20 400

145  634.337 0.150 80 1.36 4.20 400

150  635.882 0.150 80 1.31 4.10 400

155  637.427 0.150 80 1.08 4.10 400

160  638.972 0.150 80 0.95 4.30 400

165  640.516 0.150 80 1.03 4.10 400

170  642.061 0.150 80 1.09 3.90 400

175 643.606 0.150 80 1.01 3.70 400



CLIENT : Jotul

MODEL: C350

TABLE 2---RAW DATA

TEST No.

DATE:

2

29-Jul-06

e e e e Fe e e ok e e e T e e e e e e e e e e o e e ke e e e e e e e v e Fede e e e she e de e e e e de e e Fe e e Je e de T e e e e vie e o de e e e e de e e de e Je e de e e de e de de e de e e dede dede dede e de e de e dede e de de e ey

METER CAL.
FACTOR (Y) -—-ev

BAROMETRIC
PRESS.(Pb) -

LEAK RATE
POST (Lp) ——

WATER
VOL. (V1C)  =eemn

TEST
TIME (MIN) ~ =--eev

0.981

30.07 in Hg

0.009 cfm

67.3 Ml

175 min

Wt. WOOD
BURNED(LB; -

WET,FUEL
MOISTURE 9 -------

Wt. PART.
COLLECTED ——

METER
VOLUME Vm =--=---

HC MOLE
FRACTION -

8.8

17.372

0.4701

59.606

0.0132

Lbs

%

mcf



TABLE 3 —-FIELD DATA AVERAGES
CLIENT : Jotul TEST No. 2

MODEL: C350 DATE: 29-Jul-06

e g e e e s e e e e e e e e e e e ke o e e o e e e o e ik e e e e e e sl ol e e e e ol e e e e ke e e e e sl e e e e e e e e e e e e e e o e e o e e ol o e e ke e e e e e de e e de e de e de e

AVG DELTA
H —

AVG METER
TEMP. Tm -

AVG PPM
o J—

0.18 in H20

79 deg F

367

PPM

AVG PRCNT
CcO

AVG PRCNT
CcO2

AVG BAL
C0O2/CO

0.65

5.84

9.00

%

%

%



TABLE 4 —--- CALCULATIONS

CLIENT:  Jotul TEST No. 2
MODEL: C350 DATE: 29-Jul-06
STD SAMPLE STACK GAS
VOL. Vm(std) d) ------ 57.56 dscf FLOWQsd  ------- 521.989  dscf/Hr
&
8.70 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) -—-- 3.168 scf CONCTRT.C s--—-- 0.0082 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws = —- 522 % RATEE ~ -—— 4.26 g/Hr
BURN MOLES OF GAS
RATE BR e 1.13 Kg/Hr PER Lb WOOD Nt ---- 0.54 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE - 113.38 g/Hr RATE — 3.77 g/Kgdry
& fuel

100.25 g/Kgdry
fuel



TABLE 5 --—— PROPORTIONAL RATE VARIATION

CLIENT :  Jotul TEST No. : 2
MODEL: C350 DATE: 29-Jul-06
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 584.1 98 100
10 590.1 99
15 591.6 99
20 5934 100
25 593.2 100
30 592.5 100
35 594.3 100
40 594.3 100
45 594.3 100
50 593.7 100
55 5954 100

60 595.4 100 |
65 595.4 100 |

70 505.4 100
75 595.2 100
80 595.6 100
85 595.2 100
90 595.6 100
95 595.2 100
100 995.7 100
105 595.3 100
110 595.3 100
115 595.7 100
120 596.1 100
125 596.1 100
130 596.1 100
135 596.1 100
140 596.1 100
145 596.1 100
150 596.1 100
155 596.1 100
160 596.1 100
165 595.7 100
170 596.1 100
175 596.1 100



Aor %&eﬂ&:ﬁi Jmpf
COMPUTER INPUT DATA SHEET #1
cient: ___ —Totol  North Amerita
Address: 55 Hotoherson, Dpive
Gorham , ME _0O460%

Phone: _ |~ ¥ 200 - -197 -SA ‘l Fax |- 203112~ 0SL3

Run No.: ___a___Date of Test: ) = 29 - ol BumRate;__ 1,13}

Model No.: C?)SO [ min mmim 25 []fan

Stove Type: [ JCat E NonCat . J; Pellet Q 1.25-1.9 Q max Q insert_

Dry-Gas Meter Y Factor: 4% l Post Leak Rate:___’ OOC) cfm Time:_ 7S  min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet #2)

Dry Gas Meter Volume: 59 6ol cf
(00.000) (Data Sheet #2) ' _

Stack Flow: G.g9) - dscfm AH: 182 __in. H,0
(00.000) (Data Sheet #2) . _ . (.000) (Data Sheet #2) i

Maximum Vac.: 2.0 | ' Barometric Pressure: 20 07 in. Hg
(0.0) (Data Sheet #2) ' (00.00) (Data Sheet #2)

H20O Captured: (97 3 | g

(00.0) (Data Sheet #3)

Front Half Catch % Of Total: 4‘3 O % Total Particulate Catch:__- C'f 70 [ g
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)
Flue Gas Moisture: 5 "7—' / 55 %

(00.000) (Data Sheet #7)

Particulate Emission;____ , 1200 : gridscf
(0.0000) (Data Sheet #7) '

Relative Humidity: Hi. o % RH  Ambient Moisture: [/ 2> % H,0
(00.0) (Data Sheet #8) __ ' (0.00) (Data Sheet #8)

Preburn Fuel Wt.: 50\0] Ibs. Coal Bed Wt.: 2 1 Ibs. Test Fuel Wt.: % % |bs.
(00.0) (Data Sheet #8) - (00.0) (Data sheet #8) -(00.0) (Data sheet #8) _

Heat Output (EPA Default): 15, 37 B BTU/hr

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet): \’5- o4 % Pretest Fuel % Moisture (wet): IL;,,USS %

(00.000) (Data Sheet#10) (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry): _2.(. o135 % Test Fuel % Moisture (wet): rl e %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

BTU/Ib.

Stack Static Pressure: oM in. H,O
(+/-.000) (Data Sheet #12)

Fuel Higher Heating Value (dry):
(OUQO) (Data Sheet #11)

Average Ambient Temperature: 73 °F Stove Temperature Change: T34 eF
(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)

Meter Temp = i
539

Lot “iree = ’(-9"’
E(‘\d e 2 quio




6-?’ @ o
METER BOX DATA SHEET PAGE # 2

fon

Page:

1 of

Z

UNIT : 0TVl C 350 RUN : pATE: 1 =29 -0l
Meter Box.__ 5 Y Factor: 4%/
Leak checks: IS‘ "Hg @ _\_‘-_)iﬂ__cfm "Hg @ cfrm
]S "Hg @ 1007 cfm "Hg @ cfm
Inject SOz @ 100 ce/min. Nozzle: Probe @ 3/8" od Initial Volume:__{ , S'OD
ROTO:PRESS: |} [SAMPLING RATIO: Q¢ E BP: 2.0%
METER " SAMPLE STACK | DELTA |METER| SO2 |ROTO |PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
° |lLso | 5&H1000 [R0a] a5 |14 [Hw]af | /o
5| sslsss s | —— [13.998 [ .23 | TMb|2s0 ] | S0
0 qw|s%7).9% 582920 [g9% |.20 | M |3 |T) |19
B os|sx1. 04 15%9.004 [9.96( |09 | 79 |30 |13 |1
01 jolsal des =2 49eS 9297 | ]| 29030 |78 D
5| )5 |aa> 059 [$93.059 [9901 119 [ 0% 1350 % (2o
0 5 [oaq. e [694 %09 10,000 [,22 [ 1% |32 |9 [2.0
B 255906, 01 [S60( [ (0600 [ 22 | Y |325 |79 |40
0 25 |59% .93 598,593 [10.707 .22 | 709|325 (09 |20
51 2e| oo HES [LOO.HES 0. | 22 | 119 [325 |79 |Zo
O 6oz 3 (Lol 3] (10, wa8 |22 |0 |32S |90 |30
%1 yg |09 .20 LY. 2N | /0. 3% 2L | RO DTS | S0 |22
ROTO PRESS: . ,’:,L TOTALS: l'?..(a,{'az- 2 4O a3%F BP.: -50 ‘ O%
50 11950] (o0l |15 |00 115 [10.43% | .22 | 50 |325 |30 |20
%] 55|60% .01 o3 Y |/0.L5% | 22 | O |3TS | |20
g Lok A [L09.993(9.92¢ |19 | B0 |350 | B0 | 2w
B os| il 3L |Gl 13,9924 | 19 | 30 [350 [Fo | do
801 /5 [t)d s |3, 500 |9.924 | (9 | 80 |Psu 80 |20
&1 5| is 2w |Gis 239924 | g9 | B |35 (80 |20
0 76 [L17.027 G171 627 [Q.9249 | 49 ] 0 [350 | %0 |20
B 250 1%.190 (L1210 [92b | 0T | BV S| &0 |20
100 [ 2 (520, 457 |L20, 9334 | 1S | 40 [Hoo [0 |20
1051 34 |2l 9€0 (2,980 [3.L8 |15 | Ju |Ho= |20 |20
0] ¢p |L1d 5275 622,582 B .04 |15 | o |Hoo | 30 |0
151 go| (5. 02 [L25.06F |3l |, IS | BU (YOO [ B0 | 2.0
TOTALS![ (|4, G495 | 2. | 960 MAX VACC =
TOTAL Cu Ft. TOTALS: 24 [ —1') L,—](p I%q’,} AVG. .BP:




METER BOX DATA SHEET PAGE # 2

Page:

2

e

of

2 .

oniT:_Jotul (550 RUN : 2 DATE : =19 0
Meter Box__ O~ Y Factor,__+I %1
Leak checks: __ 1S " Hg @0 cfm "Hg @____ cfm
- )5 v Hg @029 cfm "“Hg @ cfm
Inject SO? @ 100 cc/min. Nozzle : Probe @ 3/8" od Initial Volume: _Z_QC_’L__
ROTO: PRESS: | Y SAMPLING RATIO: 29 : 1 BP: 30.05
METER SAMPLE STACK DELTA | METER SO02 |ROTO|PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP VACC
12077450 [ bk, LT |2 LT 2..05 |15 | %o |doo |80 |20
2| s5|29.151  |[(;28.1567F |B.LIS S | w0 [ oo | U 120 |
0 1900] (524, oz |L13.702 [ KG)s 75 | %0 [4oo |80 2D
13 ps| U247 (3] 24T 2615 | 5 | 80 |duo |B |40
W] 1| Gz 192_|\BdZ 14z | 3615 | 15 | B0 4o | R0 | 2.0
5| o |3y, A3 3B 33F | 3.5 15 | 90 [¢oo | %0 Ao
W 2y | 5. 492 | L3S, 39L|B.C1S 15 | [0 |4oo |30 |20
W[ 26| @341 (B4 (RS | LIS | O 4oo | %0 20
B 35| U391 (33,9412 |3LIS |LIS <0 [dou |30 (A0
85| 35|L40. S |(LH0, S |B LTS S | B0 4o |80 120
70| Jpl (1. 0Ll |12 ol % .15 [ .S | 8O | 400 20 (2.0
T 5] (43 Lol | 4D L |B.L15 7S | 8 |Hoo|BU[Zo
ROTO PRESS: TOTALS:| 90 [5G0y BP-
180 =
185
190
195
200
205
210
215
220
225 2BF
2% 04, 100 [L.56 | ~
235 (—]q\ _
. TOTALS: 34&117 — ~ |IMAXVACC = 3.0
TOTALCuFt. 5(.?" LdJLﬂ TOTALS:qlSO\ | .J?ﬂ- ;5_551 AVG. BP: 301(‘.}4




PARTICULATE CATCH/ MOISTUR

E DATA SHEET #3

UNIT : Totol 350 RUN [ DATE : F29-0b

SCALE |  WEIGHT
scALE cHECK| LEVEL ZEROED 295.09 295.0
INITIAL : Vv v 590.0g 590.0
FINAL : vV A g85.09 | DES.D
IMPINGER #1 #2 #3 #4
FINAL WT LI 579.% 044,00 |9414:0
amawr L4 15900 46>, [ A0LS
erwrcrams | 3 (o, 7 2.3 1.3 I

ToTAL CATCH: (01> GRAMS H20
FRQNT HALF

Beaker# | 1B
FILTER # 0F DESC. ACETONE
rnaLwrg | %240 FnaLwT g |10L, L4 T
maLwT g | L% NTALWT g |10, 090D
NETWTg | 135D NETWTg | .00

voL pEsc.m| 1S

BACK HALF

mirere | VOIS
FNALWTG | .30 D ]
NTIALWT g | 323l
NETWTg _|.0%45
BEAKER # |2 (R % 154 | 190
DESC. ACETONE | METHCHLOR H,0 H,0
FINALWT g |/0%. 2010 |10, Z47%8[10% . 2320 |0 Bl
NTIALWT ¢ 1105, 573 |10 %055 |105. 2685 | 103, BB o
NETWTg 235 | 0423|0135 okl ot
voL.pescmi| VOO 75 |25 | 40 Caus)




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator :

Manufacturer S & S Grade : # 25 Glass Front Size: 11 cm
Back Size: 8.2cm Lot No.:B1 a4y 32

Date :

/D-277- 08

Time: 930

By 3 Kl/

Lot No. :

2RI

DATE. [0-3(  |By: ¥V |pATE._/I-) BY: KV _|pATE. /(- L BY: -V
FILTER ~ FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
GI F G107 0936 | G708> |o0922 |7
Gl F | . GbYs 0936 | b4z |o923 |7
L3 F bGH| 0437 LLEYES 0%zz |/
L F | G703 0437 | (brog) |02 |/
(s F b 88 0938 R?gq} |o9z2y |/
w F | Ob28 039 | ~6629)  |o%es |7
b F . 6700 aq 39 <"E,'%ja___~g D | oses |-
g r | bCTC o9 | (6079 O | 0% |7
5 F (699 Q9 Hy G702 092 |
70 F |+ 0bL83 o941 | tesg ) o921 |-
G) B : 2557 G920 3318 Q9 o, ({33 &) > SPN)
Gt B | 3399 0620 | -3348 > |odop |. T
63 B ' 3395 o510 | /. 539‘9“} 0307 |7
o B | 2303 0322 |7 3360 D |oG07 |-
s g | 23359 0923 %3¢ 0ao0g | .
LL 8 | . 33¢) 0924 0908 |-
(71 8 3363 0923 od0q |-
G B : 530Y 093k 0909 |”
9 B » 330 Y 0927 o%o |-
70 B . 3387 0923 o%he |-
Checked by: C.Ln (J'h{’) tore Date: l-2-05 Time:_{D5 5
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE | TIME | BY | WB | DB | %RH
o3 [oms [ K |62 |78 [HY
n-| 09a(, 4% LM | 78 | HS
A 6§20 |y Lo |74 |48




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date : Lk A5-05 Time: /0!5  By: {,2:; bJ 7
oatE 113165 |ay. W jpaTe: [F24-05 [BY:Chy |DATE: BY:
BEAKER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
176 | /05,2089 |hso |les, 209« |101S |~
177 105.093Y ns) |los, 0939 joivb | v
178 | Joy. 0207 |NsS2 | loY, ol o) I
179 | Jo3.9995 |hs3 |lodi coon | Tul& |+
180 | JoH. 137/ 152 | (o4, 131s | 1v2p |-~
181 | 103.8770 NSy |3, 30S w2t |v
182 | jo3. 135 NSy | 103,130 102 |-
183 | Ju3. 8049 155 | 103, %053 102> |,
184 JoH. 1704 1SS | 1oy, oY 1oy |-
185 Jod. L3H9 N3G | 1oy, L3S [ /025 |~
186 |0l 09 33 157 | 1ob.093% 1027 |-
187 | Jos. 57171 | NS | 168,53 TS oy |
188 oY, 8050 nsg | lod, ¥b55 1030 |-
189 l03.208] NS [Lo3, 2688 | 0B |-
190 jo3. 84995 1200 | 103, 8500 | f05< |-
191 Jod. 5248 jzoo |(0Y, §25 (054 |,
192 J03. HEFR jzot | 103, 4595 1035 |-
193 | )0). 9848 |1z°o1 |10l 9852 1036 |-
194 | 103.99//) )203 | /03, 91\ /6373 |~
195 jog. H652 | 1206 |I10S, 9653 | 1038 |-
196 | /04.8893 207 | (oY, €398 jO3% |
197 lo4.9¢ 87 1207 |0y, 269D 1090 |~
198 | JoY.5900 209 | 104,595 Jod ! |~
199 | lo6. 2448 1209 |06, A4S 2 oYY |«
200 | /oH. 7527 1209 | LoYs 7530 1ods |-
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE TIME BY WB DB | % RH
12705\ W os | ¥ | 59 |15 | 43 [Checkedby: Ky
2805 1000 [Un [ S8 |72 |42 [Pat: N30
/ Time : 0G5S




BLANK PROCESSING DATA SHEET # 5

s pici -72.9-00b
uniT ;. otul (350 RUN : "2 paTE: R
BLANKS DONE ;_/O- })-2005
BEAKER A B C

200 ml 75 ml DICHLOR | 200 mI WATER
ACETONE
FISHER OPTIMA | FISHER OPTIMA D";ﬂﬁe
LOT # O28D | LoT# 0359¢/ prof '“
EINAL WEIGHT  [108.900% |10, 3077 106, 96770
TAREWEIGHT [10%8-.8995 106, 306l [106.964S
NET WEIGHT A 001D , OOl | , O02S
TARE BEAKERS INTO DESC : TIME : 1900 DATE : /0 =2~ 2.005"
DATE :/0~$ BY :cﬂa DATE : 10~ BY Clo DATE : BY :
BEAKER | 1 STWT | TIME 2I\_§,DWT TIME 3RD WT | TIME
A | I08.39%¢0| 0q1 2 (10% '2,401*5 joo) |~
/\--ﬂw /
B |tch.3065T o9 {|/ol. 3d,o Wooz
G 10,9642 09 1Y Q{ob %45‘\1@03 /

)
FINAL BEAKERS INTO DESC : TIME : 1000 DATE: /O-§-05

DATE :/0-10 BY dp DATE : /0-1/BY J}p DATE : BY :

BEAKER | 1STWT |TIME | 2NDWT TME | 3RDWT | TIME

A |I08. 900 1348 08,9805 | ~

B liob. 302 349 (zo(a 331l\/106 v

¢ |t 1350 (i ‘?moyoq /

TARE QC FINAL QC

DATE | TIME BY WwB DB % DATE | TIME BY WB DB %
105 |80\ ey | | 14 [HY 10-0|330 e | 7| 70| 48
(D- (o] CF3D \) M (47 jo-11 |(020 d;b /\ M |40
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
E::;s. LQ— l" lUQU Through g:?tloel:ius rﬁggl's 3?610004
100 10 100 m 3 D
weiggt wiiggbt wégm we_ig_h?; Tech | Date | Time | g, | %RH

/oD.oow (| 44949 | o000 , 09499 |Cp |G-l | V020 % |43
/00, bwe=2 | [0.cwo | 9444 0999 [, -2 [\3IQ| 715 | 43
/oa-0002 | 0.0000 | . 91998 .1 000 Ny 1C-s 1290 | 7o | 7S
loo. 0002, [10.00] | fioaoo 0949 | G- [0%0 | 76 [y
39. a9l [/0.000] | foooo 0493 U [ [/OIS| Db | 47
/00.0vo0 _[/D.000 2 | /, 0000 , 0949 O~ (-2 )01 |7 S
39999\, | .9%44 | l.ooco |.0949 |G |-t 1238 | V% | 4L |
060003 | 4. 0999 | Leoo) [.0999 |dp |G- [i230 T [H9
Joo.obod | 10,ounl | [.00of | . lovo &n |Gy Joxdo |75 (98
94, 9944 | [o .oop) |l . oooT |,099% G-I, (1020 | 7D |9E
39.699%|lovooo| | ].ecoo |.0999 | F29 [154s | 77 |44
(00,0000 | /O.000 | L9997 | .0999 FA3D | Qo | 75 (9%
942.299% | /0. boo | [Lovao , 0949 12310430 11 |42
94,944\, | J6. 000 | [ooel |.099% ) g1 100 [ 18 |46
0o, 0000 | JO 000/ | /-0000. |,|00D fﬁ B-72. (1800 |77 |49
Q(AA4g [0 00o] | Lroeol [.049% |Q) [R=3 1140 |16 |49
3Q.4999 | /0-0003 | .9999 |.0999 -4 |SFBo| 7 49
o0 900 | /0. cood. | 4499 | 0999 <35 (M3 [0 |45




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
H ale: el :
DS 1. 9-200% Through S-2(-200 (o §§n'o°ﬂus mgols g?moom
100 10 1 100 m - D
LT 0 gi-ﬁ ‘ﬂgﬂ w;ghf Tech | Date | Time | gt | %RH

q4.9%4\, 19,9499 | 9949 0998 |y [|27% |o9o0 | |2¥
00,000 ) |[0-000 | |[.0000 0983 [k e 1§00 |77 |19
J00- 0000 | o002 ). 0000 09499 Wy |1z-28|nzs | 70 |97
Jop 000§ | 100003 | ).o0og 1600 | Mv [r-29 [l0ee | 7Y |4
Gq.9999 | 0. 0oo2 | /.00v6 0999 Ko |rz-3s [2030 | 7C |42
56,9998 | lo. 0002 | ].0000 . 0999 Le |nr-3 |1reo | 75 | 9YS
/00 .0003 | 10 -000) .9954 0998 Kv [-] lnpvs | 7S | HY
/oo .00 | 10,000 .99 0999 Cﬁﬁ‘b ]-2 [1Z30 | 77 | 48
Joo. coud | 10,0000 | /0o , 0899 < 1930 | 9 | 4¢
J00 . 0007 | ., 2944 | /. o0c0 0999 Cp I-s [reou |4 | 4)
100. 0002 | q,9999 | Loooo . 094 - [lvoo | 1) |Y9
Joo- 000 | 10,000 9949 D7) W [ -8 [mwos | 77 |4
/00,0002 | 10,0000 | [, 006e | .0A499 d FG /1400 | 718 |48
100, 0006 |10.000| | ], oo O ch [/l |74 | YT
/00. ool |JO 000 | 99499 [.049% Ay T-13 [1s00| 73 | 44
q4q,908499 |l0, 0003 | 9998 | .099% -5 [1230] L9 | 49
Joo.00073 [J0. 000 || |, oo |, 1000 c Fib 1198 70 | 94
J00. 00073 | J0). 000 9998 0996 e [1-2Y])os | b7 | Yo
/00 0003 | l0. 000] ). 0000 . 1000 Vo | /25| G20 | 70 | WY
/mIOOO l )D ] OOOQ ! Opoe + O(!qu % 3"'2 53D ‘71’) L‘(q
[06.0003 | JO -0coo| 9999 , 0998 W [2-2 (o930 | 75| Y2
loo -o00Y | 10.00QZ .94999 | .0999 Yo [2-3 |os0o | 74 | 47
100. 000 | | /0002 | /1000 , 1po© Ay [>d 1o | 17 |42
Joo .ooaz | 1070000 ] 0000 . 100V v |2-G | 1zor | 74 | 4Y
Jou. 0000 | 0. ool /. 0000 . 1000 W [2-7 [mg | 73 |73
94,9999 | /0,000l | /.090/ 0999 |Hhy [2-3 W35 | IS | Y
/00,0002 | 10-000) 9999 0G94 Y T72-1910930 | 72 |52
(00-0000 | /0.coo | . 9499 09499 |Cly | 2-13[004o] 15 4L
Job.oon| | Jn, 000 ). o0 .0999 W [2-2o 1200 | 7] |44
/00.0003 | /0.000/ .q9499 L0999 | A 1271 [1=228] 08 |43
loo. . 00 | fo. 000l | /0000 0949 ([l 2=z [Isi5] 74 M9
100-000/ | /0. 0od3 ).0aD | 160 v [3-3 [lioo | 74 |9Y
Jov. 000 | o.ovel |1.oooe | .oA9% | [B-L [13ev | 95 |4%
oo _woo2 |10- oo | LU%QL L0849 | 31 [ Edos! IS |44
. o002 | q.9449 1999 [, 0949 N 1527 [bad | 78 | 46
o.ogaf 100001 | G441 |, 0999 Ch [535 [ [T |15
foo oo | QXY | 99977 . o%9 Cln |52 [ 0340 74 (4]
100 0003 | 4,4499 |k poco . 0499 K &0 (1220 73 |48
160. 000 | [DronO| . 9949 00O 31 | IS T8 YL




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
Dates: ) 0~2- 2008 Through 12 b~ 2009 Satoria A1205 37010004
100 1 1 100 m . 1 D
weight wi(:ggh_t weight weight | Tech | Pate | Time Bulb | *RH
94940, | %2949 | Joooo |, 094 -2 | oo | 14 | 44
Jw-ovos |10 000 | hoowo | 10999 2| W20 [ 79 [ 96
99, @83 | [v.ooop | « %1% oo 9 |Cn /o-23[ V30 | 14 49
9. 995L | J0 0000 .G948 0667 __|¥N  [o-24] 9res | 77 | SR
160. 0000 | [0. 0063 ). 0000 , 0939 \Lv 10-251 9.3 | 76 o
99.999q | 10.9000l 2999 0997 v [/0-26| 9 so| To | 98
Q. 9998 | I0-0000 .5999 0998 W [j0-17 | 825 | 75 |47
4a.9996 10 .0003 .| «0QO) 0999 Wy 0-28 | 1ovus| LY | HD
§4.9999] 10.000 | 10000 v 1000 b, [lo29 [oo | s |4y
04,9499 [/0,0003 | /.0000 095 |Ch |30 [f145 | 02 |47,
95.9999 | lo-©0000 0.9994 ,0%98 7y |Jo-21 [9:00| 78& |44
loo. 000\ 10 -0000 0.9497 , (004 W [ 1)-1 |osse| 7S |12
G6.599, | 9.9998 959 8 .099¢ 7, -z loas | 722 | H9
99.994(, | /0. 0000 ). 000y .98 o 1 1-3 (12 | 73 |9¢ |
$9.9997 | Jo.0000 - 9999 - . 0999 W |-y |hoo | 7 |92
(00,0002 | [0.00Ch | /o000 L1006 s Ul-s |rots | 0 |99
99.9998 | Ju.oo00 | /.0000 0999 7o -9 [os30 [ 75 | H/
GG 9999 | Jo.ovve | -9998 0999 | ¥v _[N-9 [nn | 70 [ Y98
/00 - 000) | JOo.0020] 59 L1000 | W [ n-19froMe | 93 | HY
G9.9499 | /0.ovo] | 9999 | +0%9% c% ) 12 1hoo]| LEF 499
(G000} | [p.oboD | [.000D L0999 (Chn 113 [ 1N3p | TN |97
a4 | 10,0000 | Loowo | voa%q |Oy | U-15 11500 | 72 o
Joo. 0002 | 109000 R 0999 i Tn-16 [08y<] 70 {94
Joo.a008 | Jo.ooe0 | J.0c00 | 20999 [l [{l-V] | A3b] 2. 46
o- eooH | 1D . 0002 | J.oee | L1000 |G 118 [Ibo | 7T |4
/00,0003 | 10.00) | Q999 0469 |V, |[H-2eltivo| (63 |47
Joo. 0004 [ 10090 | /. 0000 Jooa Qi |1 [t | T e
(0o, 602 | 10,0007 | .A459 0488 [CH [1Fzz l1s30 | 714 |42
99.9999 [10.0000 | J.ooow 0949 |ICh_ 115 (1600 | 4 [47F
Joo 000 A | lp. 000 . 995% . 0999 Vo [n2u 1326 | 72 (47
00 oo | [0-000) - 7999 , 0999 W [11-2) [nas | 23 (Y3
[00-000 | |1o0.00072 | [,0000 | . (00D  [11-25 |Jooo | 72 |42
100. 090‘1‘ [0 . CooC [\ 06CC . 0849 “.Lq o0i4o0 | 712 72
S99.9994 | b.Go0) | [.090) 0999 W )30 0930 | 70 [HY
/oo, 000l | [p,po00] | h0oOO L0993 Np |17=1 [0%00 | 70 [ 4{
;ookoooo % - g;goo . gqgﬂ , [000 & (222 [P | 72142
0. o O & \ 9 lO‘?qu lz‘:b 11{00 %
99, 9999| 9. 4a9%_| » 9999 | .oF QL |1-S |[1bZo gjﬂ ‘fé
Aq. 444310 o[ ||l owv \ 0499 . - W3ze| (n914Y



WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
. _ le: odel: SN:
Dates:  17/15/05 thwougn /0°20~ 2095 Sartorias A120S 37010004
1 100 m D o
v:;?gﬁ_t wgg%_t . 0 Omg | Tecn | pate | Time | g ™ | %R
F.09% Qéeen | 99494 09%F | W |07/1S [dow | 12 Y5
219997 49958 | L.0000 000 |t |01 [R50 | 78| 16
[b0.0mp|  d.egAm| 99979 pea | W lolpo (010 | 7% | b
o007l Loodl | 1oa b (07/21 | 2100 | 78 | Yo
Q4.7 A% 000 | W [0z [ 7200 728 | Yb
loo.0co(| 10,00 L.OD) D | B |ovar LIS | 7% ol
NIFY [0.00cC 499% oo | b |09[28 | 06t0| 19 | 19
N 19| 0.0 oo | 0o o/zal 120 7% | 49
0D 0ood | J0.0000 | 1:029) 009% IO |FL |93 |Y %D
J06 o000 | 4,099 | 998 |, G 19-7 DGSS |72 (Y7
99.099% | |JO0. oL | . 1.000 | L |ooo Ly Y- lww | 98 43
n7.96a% |1D. 000l | L9484 | 0999 [cu/ |9-a |OTgL TS Y
93544y | 9.4499 1 1.000Q | 11000 e |F10 1801 23 44
gq.a49] 92429 | [Lpooco | 0494 o) (9=t 3ol 28 1Y
0q.99947) | 100000 | |, 0000 099% w2 |G-12| A2p| 74 A
59, 9945 | 1o 000 | | »9999 | 0119 |Ce) q-13 | 0aes| 24 |41
059996 | jo.oo°0 | ,4a949 | 0999 &) Gd 1900 [ 72 | Yo
99,9493 | 0. 00l |/ oool 0999w [F(S 03151 75 3
qa.499y |/0.0990 | /: 0000 oow |00 |9-1 |6955] D6 9
qa.8%9% |zo.o00of | 4991 0998 |0 Q- (7] [, | 48
aq. 9997 1.4999 |~ 9949 [.099¥ |AW 9-19 (430 [ 73 |4+
00,0004 10,0002 | [Lvooo | 0999 ) | H9 (03I | 74 | 4y
60,0000 | [0 Y000 | fOO00 (Loos o0 19°20 | (90 [ 77 |49
100, Lose | J0. 0o ) 0048 e |Gze | 1kzo | )3 YL,
it a0l Jo ben] | lveobs |« 0799 s |22 [T | 20 149
7660004 100005 | 1. oooo | 094} [CIS [9-23} I300 T
99,9993 [Jo.coo | /-9990 0999 fs Vo-/ 1330 | 74 |4
96 0006 _|/0.0000 | [ove | 10177 Q@%} J0-2. | 1830 | 4 |f]
/00000 |, 000 | 948 | -03%) 2 |#0-5 | 0840 | 74 | “Lf
g9, 999% [Io.00%0] | [.po00 0199 Gh o-¢ |09%0| 71 |47
99, 949% 1D . <00l 449 . 1000 -5 |I340l 715 |95
[00-0c6_|l0,000Z | A4 \ 0997 Jo6 | 1330 | b |13
qq. 959 |10. 6ocD =) « (00O % 0~17 1020 | 171 |4k
99,9433 |/0.000Z | ,9999 Tooo Uy | fo~(Z | 1600 | 14 | 4¥
o0 000 ] 1/o w00l | Jioooo | 0997 [0 |w-13}i0%e] 0 | 13
94.4444_| [0, 0000 | 1 000| 797 |Op_[p- 4100 | 70 | 48
bo, oo | (0. 000 | 9449 L0994 1-15 [J940 | 712 | Ho
9a.4494977 [ ,9449 |}s 090D <1000 (0-20 |toco | 1 | 49

g



NET PARTICULATE CATCH CALCULATION DATA SHEET #6
UNIT : jc)l’l.zl L350 RUN : 2 DATE : 7-24- O(/

Blank Audit by c@fg 10-19- 2005

BLANK CALCULATIONS
Acetone : L0013 g+__200 mi= . 0000LT
Dicholoromethane : , 00 1] g+__ 75 ml = + Q900I1S”
Distilled Water : L0025 4. 200 mi= _y QOOOI3
FRONT HALF CATCH
FILTERS : _ ! 155% g- l (.0000 gq)= 3155?)
Total Catch # of Filters Blank Value / Filter
\pov?
BEAKERS : \0’704 g- '}5 (,00000F  q)= .D(oqq
Total Catch ml Acetone Blank Value / ml Acetone
TOTAL FRONT HALF CATCH \ 22 > q‘
BACK HALF CATCH
FILTERs : _+ U2 g g- | (.0000 g)= , EE )
Total Catch # of Filters Blank Value / Filter
1l
BEAKERS : o \00
Acetone : {2—33 g- IS0 {uQWOj‘q}: - |Lz»tl
Total Catch ml Acetone Blank Value / ml Acetone
.potl
Extract:-_D"('?-—‘} g-__ 175 (,00{30!5 gl= _ A\ DLHZ—
Total Catch ml Dichloromethane BLa:;1 Value / Dichloromethane
\00
Water : ‘qu:}g- 2‘/5 (~ODDL’H3 q)= -Ot"“.’?:?)
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : \ 1‘4 L{Lf
TOTAL CATCH : 40|

% FRONT HALF : 4‘5 O

g/ml
g/ml
g/ml

w
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TEST DATA SHEET#8

uniT: Jotol  ¢ASO RUN: O\ pate: | =21- 0l
Test Chamber Air Velocity Start : @ Stop : é Avg.: é
W:FE?iBTBFfEJib e -

" Pre:WB:_LO  DB: ’7“{ 3 LJ‘f % RH |-.'L-'D%H20

Post:WB: 21 pg: |\ HO  wrH ! 25, o0

Average : Lf(o © % RH .25 4, H20

Empty Stove Weight (Ibs) :____ w/ stack & oil seal : Wet :

Kindling Weight (lbs): ~ Paper:____ v | Wood:_ 2+ 1

Preburn Fuel Weight : |0, &+ 9.5 + 79 Total: A 3.2
Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total : DO, A

Coal Bed Wt Range (Ibs) : 2k l 3 Scale: 33 +3 . 35'3‘0‘
Upper : .25 x fuel weight : Always round DOWN to nearest tenth

Lower : .20 x fuel weight : Always round UP to nearest tenth Actual Coal Bed Weight : 2 ‘2'

round down to nearest lenth

Maximum Coal Bed Removal (Ibs) : (( %*a + |L;w% )+2).25=_ 5
pper er

Test Fuel (.75"x 1.5" x 5" spacers ) = I LP : pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2 x 4" [7.0 o 3.4 /OO
Sr— [, e A —
4ll 5 4ll

Test Fuel Weight : % ! % Ibs

Estimated Dry Burn Rate :
2% -(YRx AT ) 60,
22046 s —= kgL hr
U3 TIME
Estimated BTU’s/hr: 19,140 x 100 x ":)BI;IIR = ‘3;(-"57'% BTU’s/hr

EPA Default Efficiencies : @ Cat: 72 Pellet: 78




WOOD STOVE OPERATING DATA PAGE #9

Unit: _JoTol 350 Run: &  pate:_) —29- ol
FIRE STARTED:_/ 245
WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to
3/ 16" at start of preburn.
SECONDARY AIR : pA CAT BYPASS : /\)J/ A

CHARCOAL BED PREPARATION :
" Raked and leveled prior to each warm-up / preburn charge. At 1 '/, min. prior to loading

last fuel, raked and leveled. In stove S sec.
JEST:
DOOR wide open during loading C.b min_ 40 sec.
PRIMARY AIR : Opened full for first___“> __min., then set to run setting of > / Héi
SECONDARY AIR : A /A CAT BYPASS : N}/ A
FAN:

- ON during warm-up ‘ OFF during preburn
ON AOFH first .30 minutes of test OFF balance of test run

Fan speed set at LDV\/
WOOD DATA: KINDLING: A mix of the grades listed below:

SIZE MILL GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma  Std. or better s. grn D fir
TEST: 2x4 Packwood - #2 orbetter s. grn D fir
4x4 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : N / A BRAND : N /‘ﬁ
¥ 7

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either f O or / (0 inches.

1st warm up / pre-burn fuel chargef ( l 0.2 Ibs.) added at k-]
2nd warm up / pre-burn fuel charge ( q S Ibs.) added at ) "l o0
3rd warm up / pre-burn fuel charge ( g q Ibs.) added at 455
4th warm up / pre-burn fuel charge ( Ibs.) added at
5th warm up / pre-burn fuel charge ( Ibs.) added at




TESTDATASHEET#10
Unit : _j gtol C3S0 Run: Date : - Za’ "Otﬁ

Room Temperature : Y °F  Correction Factor : _
i: v
o

Uncorrected Values are corrected for room temperature :  Yes
Time Test Fuel moisture reading taken: __ (S 2O

Calibration Checks : X___ v Y__V 120 \L 2229 220

pc#| Dimen. | Use TOP BOTTOM SIDE Average
Uncor. | Cor. Uncor. | Cor. Uncor. | Cor. Corrected

[z [RT1sTis ST Is el teo 5.0 [l o | 15.€33

5 :

a [z [P [\g.5]1¢.&]190 [w3]19.0]203 260,133

5[ 248 | P |75 o ]ao.0 (214 | 140 [203] 21033

6 | 248 | P |10 |19 ] R0\AT|14D |14 19.200

7 [ 248 | P 190 [203] (%0 192|R.0 142456

g | ouang | P " ' 7893

9

10

M laxdy | T JRoll42]lgo] 192]18.0 [14.2| 14, 200

21 1 119.0 202 4:5[20.4[14.S [104 | 26,70V

13 I 7| J4.0|203][Go [203 Y5 [720.9] 26 .500

:; b 1 1 722.0[230 |03 [0 [237]23. 700

' ¥4, 109

16 )

17

18

19 .

20 [“spacers | T [3) 5 [B3.7 21,0228 210 [225 | Z2.700

Key forUse: K=Kindling P = Pretest Fuel T = Test Fuel ‘
KINDLING PRETEST FUEL TEST FUEL.

oyMoistre %[5, @33 %] [, 433%] 2. 025 *

Wet Moisture % : (3, u__ﬁ % (‘“(ﬂ\SS% l""3"}'2_%

100 x % Dry Reading
100 + %Dry Reading
Acceptable Ranges : 16 - 20 % wet: 19 - 25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°

= % Moisture, Wet Basis

To obtain Wet from Dry :



Gial |
Lo

Fan 2

GAS DATA SHEET #12

DATE: A -29- 0l

WEIGHT;
UNIT: Jdotol 350 RUN: A pPAGE: 1 OF

TIME |SCALE | FUEL [ DROP V. CO:z V. Oz V. CO |STATIC 2
O~ 2P|303 ./ i‘& — 123 [3:] [.(AS]I LOLH? W L] YD
£ ‘5‘5&51:(0’%\3 = '“_o’? 4‘1__5@ \Stq O3 1’12 T.045 | 250
0ol 24 R 1.2 L1302 W8T 1.2 [.odv .29 Eodo ] 3s0
575 (Vg [ 3 1035139 WY [ |30 [ 36 |.o40] 350
oo I30L% | bS5 2 |L2sT1| WY 55639 | vso .99 |mo 4G 205 |
23—z |3L 0.3 1.0, 5 | 210]5,3 |.L03[IS.Z | 039] .39 [~ 93] 350
26— 3% | Lis .S | .259105 [.55F13.9 0491 .46 F 050|325
P 3wd G | 304 [N | Si [12.8 |1 |, 45 | 0S2 [325
95— 1393 8.5 [ \L_ | >53[38 [\A5[1l6 [-091 [ Ho F.osq [325
B =2]3592] 4L [ 353 3% hdGl] e [:657 [ 3 F.osel32s |
S5 g [ hhd 15 [ 295[9.9 | d41b|ioe [.029[.25 F.os]) [32s
5375|3582 3.4, s [.340]3.5 [.98s)12: 1 [ ois] 18 FoFol325
SUBTOTAL [ TII 1] Whdhw | kil ' TTIL T T3 Wl e o [TII LR Wk e _‘05_-60- [ TI1 23
S #3519 3L [ 2 |\ RI0[3.S [VUeL 121 [ otz | .21 F.055[%3S
=521+ |3 L | s [ 3| 9d Lhwddz]ilo | .63 ]38 't(JSS' RS
[md2s1 (2% [ 5 [ 353[35 [0 [.036 .29 F.055[350
Bl |[24 . 4 [345 [F.6 [ 487 12T [ o3[ 12 Foss [350
P TP [ 20,3 [313]7.% |s14 123 [.as | .14 F.oY¥ 35S0
2 Tol3 L5 [ 3 [284]) .1 [.53913.8 [ 626,25 o553 350
205390 17 |1 [ 2LGGit 557 [ 3% 1530 |29 o5 350
85— [3gsa| L o3 250 6.4 |56z 1o [.odo] 39 Fost o
e s ] I3 [55 Teaallid [rws ot oGl
(5313s55] [z [ 1 | zoZ[50 [Gob )51 | oA b F.oM jda;
;NO ofvssA | L) [ 1 1197149 WS Isd .o [ 1% F.odz[9400
eSS Lo Ll L 199 ftos el 1ose [ 8] [Fosg[too
22zzderssit]| 9 | [ 1088 {499 [.Con /S [.09 2(;,0,_ -
L e P
: ot -] Ao 4.2 LL.Cio /82 .08 | .88 |~o3
! o) 15549 .G | .| 170 | Y43 |.Leg |15 .:u - o0
e T W e B e 8 B Bl et
= [o15s9.81 S | & 116G 1Y.2 |G 1162 |37 |12, [ozs| Y y
12013599 T | ] 1JC2 180 I /s 9 13z Trar F =51 700
155535500 5 |1 [0 (9. .20 /56 [og ;;' —o3Y1 F00
15 20| 35Y.5] .2 v J30 193 1.623[15,0 [oag ;}8 ;OzLI Hoo
J S ESIIRY. al J63 U 1029159 | 1oy .«g =220 L
‘,:: 223% ) & {:_?! 39 [ 6ud [15.8 [17o [ 109 —}f’; :ZOO

=] : . ! us |
SUBTOTAL I;**;S ﬁ** **]*** _**i:a{ ; 31‘*1* ’&*13 l%*’*i* IJ:::; 1.01 -:03_.2-’— HDO
TOTAL | **ewx | wowwwsr | wmnwn | wowww | wwsan t*tnt; P T :*‘** ity e
- ) p e '},SGS o i
-, oy
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9sod AL (2SN | DAL 8eH MAe| oe| R%L| bS] 1RV | [ | Fselceed
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Date : /‘ o= 2«0\ -0 Analyte: CO, (15-1)

Unit: v Otul (359 __Run#: 2

zerocyl. #: JOZTAC. 2-A conc.:  000%CO;  Cyl Press.: /59 psi
Certified by : _ AR LIQUIDE pate : O4-19-O4

Span Cyl. #:: L~ H1L27)  conc.: 12.50 % co, Cyl.Press.: 975 psi
Certified by : A | R LIQUIDE Date: -1/~ OS5

Analyzer : Make : HORIBA Model : PIR-2000 SN : 407069

Range: 0-25.0% CO2 . Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0 % CO,

EPA Control Limits = + 2.5% of 25.0 % CO, = + 0.625 % CO;

ZERO / SPAN CHECK DATA SHEET #15-1
I

Method 28 A = + .2%of 25.0% CO, = + .05% CO2
PRE RUN Audit: by : (5 MMB Time : 1500 1290 Temp: _i)_ F
AUDIT RESULTS
Point Expected Response ~ Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO . -
000 | 000 | 000 fro2 [voo| ,0LTZ |+0LZT |.24%
SPAN ; - . : -
800|500 [RB0(49.% | 498 1.447) |—083 [\ 212

POSTRUNAudit:by:CC«‘mfr\z&’g\\ Time : 2000 Temp:_ ) °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0
00.! |.co) | w037 | .03+ |[.149
SPAN - _ : =
B0 |,500(]2580 | so0 |, 50| 12:497) | =003 |-.01T

+ Conc. Difference = Act % - Exp (Std) %

Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-2

Date : ’) — 24~ C)(o Analyte : Oz (15-2)

unit:  Satol €350 Run # :
Zero Cyl. #: izogm(; B’A Conc. : 0.00 % O Cyl. Press. : H 50 PSI

Certified by : ‘Al R L QNDE Date : O4-19-O4
spancyl#: (L ~4I1L,27 Conc.: 12..50 %0, Cyl. Press. : 975 ps
Certified by : R ) JQUIDE pate:  [l- [- 05

Analyzer: Make : TELEDYNE

Range: 0-25.0% Oz
Flow: 1.5 SCFH

Model : 320 A

SN : 37400
Analyzer Output: 0-1.0 v.
Measured by : Rotameter

EPA Span Value =25.0% O,

EPA Control Limits = + 2.5% of 25.0% O; = £ 0.625 % O;

Method 28 A = + 2% of 25.0% 02 = £+ .05% O
PRE RUN Audit : by :M%‘Time . J5O2 Temp: <0 °F
AUDIT RESULTS
Point Expected Response ~ Actual Response + Conc.
# Meter DVM % Meter D\{M % Difference A %
SPAN , >
0.|.500| 12| 5 | s linda) |-,029 Fous

ke

Time: 2000 Temp:__ 7]  °F
AUDIT RESULTS

POST RUN Audit: by :

Point . Expected Response Actual Response + Conc.

#* Meter DVM % Meter | DVM % Difference A %
ZERO 00.0 .000 00.0 A0, / ,C)OD - OI0 - 01O --ur 033
SPAN NN " P

80| .50 (12125 | sez| 12.52) Lol | 0%

+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
_ Full Scale Value
Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-3

Date : '-) ""2le — ol Analyte: CO (15-3)

unt: _Sotol €350 Run #::

Zero Cyl. #: ALRTAC 2R conc.:  0.00%CO Cyl. Press. : [1SO  pg
Certified by : _HE_ L) QUUINF, Date: _O4-1G-O4

spancyl#: (L-41G2)  cone.: | 4.99 %co cylPress.: 915 psi

Certified by : _A IR UQUITYE Date: [/~ /- OS

Analyzer : Make : HORIBA Model : PIR-2000 SN : 408005

Range: 0-10.0% CO
Flow: 1.5 SCFH

Analyzer Output: 0-1.0 v.
Measured by : Rotameter

EPA Span Value = 10.0 % CO
EPA Control Limits = + 2.5% of 10.0 % CO
Method 28 A = + .2 % of 10.0% CO

+ 0.25 % CO
+ .02% CO

PRE RUN Audit: by : C—m Time: _(5O° Temp: 30 °F

AUDIT RESULTS
Point Expected Response Actual Response t+ Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO
00.0 .000 00.0 OO\ ' .DDI - ODLQ . - OOLI ~ 05?
SP 1a a | oa
MN1Yq.q |.499 | 499149.9 | . 499 | &, 00 L 01| . lo‘j

POST RUN Audit: by : C.L/

Time : 2900 Temp:__ | °F

AUDIT RESULTS
Point’ Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A%
ZERO | 00.0 .000 00.0
oo, [— 0l [0 [-./59
SPAN | 47, :
444 |, 499 | 4499 |4aa | 449 5. | o1 | .109

+ Conc. Difference = Act % - Exp (Std) %

Zero % Difference =Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value




Unit :

ZERO / SPAN CHECK DATA SHEET #15-+4
Date : j — 29 ‘—*O(a

Dotol 352

Run #:

Analyte :

SO, (15-4)

Zero Cyl. #: ié;gﬂ](’_, Z”A Conc.:

Certified by : P(“Q UQMH}E

0.00 ppm SO,

Span Cyl. #: 0%@34

Certified by : _FHR MNAWIDE

Analyzer : Make : HORIBA
Range : 0-2500 ppm SO,

Flow: 1.5 SCFH

Model :

EPA Span Value = 2500 ppm SO, -

EPA Control Limits =

PIR-2000

Cyl. Press. :

S0

PSI

Date : 04 "/ CI‘"'OLIJ

Conc. : 12_)?0’ ppm SO,  Cyl. Press. : L} 00 PSI

Date: _O1-29-01\
SN : 403019
Analyzer Output: 0-1.0 v.
Measured by : Rotameter

+ 2.5% of 2500 ppm SO, = + 62.5 ppm SO»

PRE RUN Audit : by : QW Time: |50Y Temp: B0 o

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A %
ZERO[ 000 [ .000 | 000 [ 5.0]= o3| 3L 4 0%
SPAN B\ [ BV | 1290|502 | S| 1279.9 1o bwo |, HTZY

POST RUN Audit : by : C’%ﬁﬂme: Zovo Temp: 7| °F

AUDIT RESULTS

Point Expected Response Actual Response + Conc.

# | Meter DVM PPM Meter DVM % Difference A %
ZERO| 00.0 .000 00.0 00.0 [",o0l 5,152 5}-,57_ 730
SPAN

51.6|.516 [1290)|5¢.3 | 513] 12819 | =3, 100 |- 314

+ Conc. Difference = Act % - Exp (Std) %

Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value
Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value




QUALITY CHECKS DATA SHEET # 16

uniT: Jotol” C3SO oon 2 —— Y -0l

_lT_;ng;mfcouple Check: | | - — Lﬁ 3 o
TIC#2 oF Tic#14____L¥T oF
TIC #3 ot ) o Tc#1s___ L3 °F
TIC#4 Lo | °F Tc#1e_ LB oF
TIC#5 (S5 o Tc#17____ b o
TIC#6 LS, L °F TIC # 18 124 °F
TIC#7 Us.G °F TIC #19 LIS °F
TIC#8 LSS °F TIC # 20 — °F
TIC#9 Ls.5 °F TIC # 21 — °F
TIC #10 LS~ o TICH22 — °F
TIC # 11 Ls:2 °F TIC #23 — °F
TIC #12 oz o TIC # 24 - °F

Thermocouple Readout:
Pretest zero and span check and calibration post test zero and span % difference

ZERO_O O °F Adj.to ©:O °F  ZERO_©,Z °F Difference__0.| %
SPAN_2200.4 °F  Adj. to 2090.0 °F  SPAN_2000.( °F Difference_ 020 %

Thermocouple Readout Pretest Linearity Check:

0 =_©:0 o 200 =1994 o 400 =399.L
600 =599l oF 80 = 1990 oF 1000 =99977 o
1200 =_NA9.LF 1400 =12994 o  1e00 =_15995 o
1800 = \’\O\C\% °F 2000 =&DDO-D *F

Sample Train Leak Check Pre é ' Post_ "
C-gas Train Leak Check Pre Post _ v
S0, Train Leak Check Pre __Y Post _V
Static Gauge Zero Check Pre Z Post _\/
Scale Check Pre: 35 — 3515 = [o.0
Post: 2,32 — 38377 = Ww.o

Stack Cleaned Prior to Test Run : YES no X '






TABLE 1 -—---- RAW DATA

CLIENT:  Jotul TEST No. 3
MODEL:  C350 DATE: 31-Jul-06
TIME METER DELTA  METER PERCENT PERCENT SO2
READING H TEMP. co CO2  COCENTR.
(MIN.) (CF) (IN. H20)  (DEG.F) (%) (%) PPM

0  644.000 0.150 77 0.53 4.30 350

5  645.500 0.240 78 0.51 5.90 275

10  647.438 0.130 79 0.45 6.50 375

15  648.865 0.130 80 0.66 8.20 375

20  650.298 0.130 80 0.54 9.50 375

25  651.731 0.170 80 0.24 11.60 325

30  653.383 0.170 80 0.32 10.40 325

35  655.036 0.170 80 0.38 11.10 325

40  656.689 0.150 81 0.44 10.70 350

45  658.229 0.150 81 0.39 10.80 350

50  659.770 0.170 82 0.10 8.40 325

55  661.435 0.150 82 0.19 7.20 350

60  662.981 0.150 82 0.29 6.30 350

65  664.529 0.150 82 0.35 6.30 350

70  666.076 0.150 82 0.36 6.30 350

75  667.624 0.130 83 0.57 5.20 375

80  669.074 0.130 83 0.57 5.20 375

85  670.524 0.130 83 0.66 4.60 375

90  671.974 0.130 83 0.67 4.60 375

95  673.424 0.150 83 0.70 4.50 350

100  674.978 0.150 83 0.75 4.10 350

105  676.531 0.150 83 0.77 4.00 350

110  678.084 0.150 83 0.81 3.80 350

115  679.638 0.150 83 0.88 3.60 350

120  681.191 0.150 83 0.91 3.50 350

125  682.745 0.150 83 0.88 3.50 350

130  684.298 0.150 83 0.84 3.40 350

135  685.852 0.150 83 0.76 3.10 350

140  687.405 0.150 83 0.78 3.10 350



TABLE 2---RAW DATA

CLIENT:  Jotul TEST No. 3
MODEL: €350 DATE: 31-Jul-06

METER CAL. Wt. WOOD

FACTOR (Y) - 0.981 BURNED(LB, ~----- 87  Lbs
BAROMETRIC WET,FUEL

PRESS.(Pb) ---- 30.06 inHg  MOISTURE ¢ —---m- 17.338 %
LEAK RATE Wt. PART.

POST (Lp) —— 0.014 cfm  COLLECTED - 0.3278 g
WATER METER

VOL. (V1C)  =emev 57 M VOLUME Vim - 43.405  mcf
TEST HC MOLE

TIME (MIN) ~ ------- 140 min FRACTION = ------- 0.0132



TABLE 3 ——FIELD DATA AVERAGES

CLIENT : Jotul TEST No. 3
MODEL: C350 DATE: 31-Jul-06
e e e e e e e e e e vie e e e She e e e e e e e e e e e o ol vle e e e ol ol dhale vl e e e ol e e vl ol e e e e e e vl e e ol o e o o e e o e e e ok ok v e o e S e e e e e e o ok ok o o o e e ke e e e e ey
AVG DELTA AVG PRCNT

H 0.15 in H20 cCoO 0.56 %
AVG METER AVG PRCNT
TEMP. Tm memmnen 82 deg F CO2 e 6.20 %
AVG PPM AVG BAL

S02 ———— 350 PPM CO2/CO — 11.02 %



TABLE 4 -—-- CALCULATIONS

CLIENT : Jotul TEST No. 3
MODEL: C350 DATE: 31-Jul-06
STD SAMPLE STACK GAS
VOL. Vm(std) d) ------ 41.72 dscf FLOW Qsd 623.342 dscf/Hr
&
10.39 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) - 2.683 scf CONCTRT.C s - 0.0079 g/dscf
PRCNT PARTC.EMISS.
MSTR Bws = —-—-- 6.04 % RATE E - 4.90 g/Hr
BURN MOLES OF GAS
RATE BR — 1.40 Kg/Hr PER Lb WOOD Nt --—-- 0.53 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE ——— 117.33 g/Hr RATE — 3.50 g/Kgdry
& fuel

83.93 g/Kgdry
fuel



TABLE § —---- PROPORTIONAL RATE VARIATION

CLIENT :  Jotul TEST No. : 3
MODEL: C350 DATE: 31-Jul-06
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE

5 508.6 98 100

10 515.4 99

15 516.4 99

20 518.1 100

25 518.1 100

30 917.7 100

35 518.0 100

40 517.5 100

45 518.7 100

50 518.6 100

55 519.9 100

60 519.8 100

65 520.5 100

70 520.1 100

75 520.0 100

80 521.4 100

85 521.4 100

90 521.4 100

95 521.4 - 100

100 521.5 100

105 521.2 100

110 521.2 100

115 521.5 100

120 521.2 100

125 521.5 100

130 521.2 100

135 921.5 100

140 921.2 100



COMPUTER INPUT DATA SHEET #1 _,

clent: __itol  Narth Amerita
Address: s otoherson, Doive
Gorbem . ME 016D %

Phone: l_ 800 i ’]q") "'Sq ‘_Z, Fax: I_" 107"' '] —l?_“ OS B

Run No.: é Date of Test: 1 =31 -ds Burn Rate: / NG ‘S

Model No..__(C3S0O [ min [min-1.25 []fan

Stove Type: QCat _ E NonCat Q Pellet E 1.25-1.9 [:l max D insert

Dry Gas Meter Y Factor: 4% ‘ Post Leak Rate:_: or{ cfm Time: Mo min.
(0.000) (Data Sheet#2) (.000) (Data Sheet #2) (000) (Data Sheet#2)

Dry Gas Meter Volume: | 43, Hos cf
(00.000) (Data Sheet #2) -

Stack Flow: G 28 dscfm A H: s _in. Hz0
(00.000) (Data Sheet #2) _ , | (.000) (Data Sheet #2) _

Maximum Vac.: 20 : Barometric Pressure: 20 .0 % in. Hg
(0.0) (Data Sheet#2) : _ (00.00) (Data Sheet #2)

H20 Captured: 5 7' O g

(00.0) (Data Sheet #3)

e ] ¢
ErontHalfCatchi %0fTaml:. 2% B & Tohi Pariulale Gatoi s 5 L1 B g
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)

(9.0"{%? %

Flue Gas Moisture:

(00.000) (Data Sheet #7) .
| g AL |
Particulate Emission: ' gr/dscf
(0.0000) (Data Sheet #7)
e .
Relative Humidity: 40.5  %RH  AmbientMoisture; |1 28 % H,0
(00.0) (Data Sheet #8) | : (0.00) (Data Sheet #8)
Preburn Fuel Wt.: éZJS Ibs. Coal Bed Wt.: A Ibs. -Test Fuel Wt.: <g I’} 'Ibs.
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8) _
Heat Output (EPA Default): J£57. Y BTU/hr

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet): I3 ‘q l_—]- % Pretest Fuel % Moisture (wet): \LD-’Z-D l %
(00.000) (Data Sheet #10) | (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry): 29~ S« Test Fuel % Moisture (wet): 1 1. 2% %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

Fuel Higher Heating Value (dry): BTU/Ib.

(0000) (Data Sheet #11)

Stack Static Pressure: =+ O S 2 in. H.O
(+/-.000) (Data Sheet #12) .
749

°F Stove Temperature Change: =S4 °F
(+/-000.0) (Data Sheet #14)

Gk e = 1HS. prigher Tenp + S
Cad ‘e = Ib?:'f

Average Ambient Temperature:
(00) (Data Sheet #14)
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. (_ri“.;
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fon

METER BOX DATA SHEET PAGE # 2 Page: 1 of
UNIT - —OTol C_ 350 RUN: D pAaTE: ) - 3] -0l
Meter Box: 5 Y Factor: ,_Glgl
Leak checks: [S "Hg @.0l| cfm "Hg @ cfrn

_ 15 "Hg @_olY cfm "Hg @ cfm
Inject SO? @ 100 cc/min. Nozzle: Probe @ 3/8" od Initial Volume:__/ ,.S'OD
ROTO:PRESS: | SAMPLING RATIO: 33 29 BP: A¢y.0%

METER SAMPLE STACK DELTA | METER| S02 |ROTO|PUMP

MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
o {115 | L. o [g.9%0 [15 [ [3s0[77 (o
° | 20 | LHS . 500 2.3 .27 | 7% [0S 1% [ Ao
0] 25 Ly 932 JL421. 438 (918 .3 | 9 1395 729 1o
5] 20 [Cq%. 95 [LHR.ELS Q2D |19 | B0 | 315(%0 | Id
2035 1,50,29% |Lso. 298 [ 2063 | A3 | @0 [215 |0 | |0
25| 4o [0bs). 23 LS. [10.L8 |17 | B0 [325 [0 | 2.0
01 g [0LsD 38D (53,383 [Jo Lss |17 | |9 [32y [0 [2.0
®] 50]0LS5 030 |L5S, 03 . LSE [ 1] | BO |B2S |80 |20
V1 55186 L3 bk, (39 [9Gok | IS | B (350 | %] |Lo
4 11s00| (b5% . 2294 [(L58.129]9.90L | 5| Bl |3s0 (21 |20
ST o5l LS9 [(,59.710 [j0. S| UF |32 [325 (92 [2.v
B 10lllof 435 |LLI. 435 [9.¥88 | |S | ¥2 [3S0 [¥2 |20
ROTO PRESS: sl TOTALS: |128—)(.I l‘c” quO BP.: 30’05-
D552 9% |7 98| [9.€18 | IS | B2 |350|F2 |20
1 20 [LLY.529 (44,529 19.99% | IS |2 |3s0|%2 |2 0
"] 25 [ bbb Ol [Lll, 61,[9.818 |15 |82 |350 [42Z [ao
® ] 36 |G L2 |Gl ey 9,202 [, 13 B> [R15] 8320
N1 35169 .01 [LLg. 01y 9202 | 113 | DD 31585 (20
%1 Yo |o. 51y |L10.524 192652 [ .13 | 92 |375 (I3 |20
V] ys |G aM (G719 |20z | 03] 85 358> [20
S sollL1d.424 (13,424 [4.900 [ 15| 93 [350|43 [2.0
1001 514 9% |G, 9% |9.400 | 1S [ €3 [3s0[§a |20
511 ool 1L 53 [A6.s3a.9u0 [0S [%2 [3s0] 8> |20
M0 Sl . B | 1% . 0399 %0 |.is |83 [3s0] %3 26
" 0l611.G3% (0], L3gldglo |15 |3 [350 [8D |20

| TOTALS: “SI'—MZ l.')Z qq3 MAX VACC = '
TOTAL Cu Ft TOTALS| 3%, (133, L3 [ |45 3 |AVG. BP:




METER BOX DATA SHEET PAGE # 2

UNIT :

TJotul €359

Meter Boxi__ S H

Y Factor:

RUN:
9%/

F’ageﬁ
_DAT

2

of <
E: 173 I-olo

"Hg @ cfm

Leak checks: ___/2 " Hg @ 0!l cfm

_ /S " Hg @_0! cfm "Hg @ cfm

Inject 0* @ 100 cc/min. 'Nozzle : Probe @ 3/8" od Initial Volume: XS

ROTO: PRESS: ' ‘|'} - SAMPLING RATIO: ’33 s BP: 30.0.5'" .
METER SAMPLE STACK DELTA | METER| S02 ROTO | PUMP

'M_IN TIME READING . MDCF DSCFM H TEMP PPM | TEMP | VACC

201015 LS L4l [\l 14l 19.8L0 05 | %3 [3go|¥D)20

B 20 | G2 145 | (1032745 | 940 15 | 83 [»50 |83 |20

T 25 | Lt .29% |\HH 24% | dalu 5 | a9 [?3so |32 |20

| 30| (295,452 |85.%452 9. 8bu S |[49D |3s50 | 83|20

| 3G (.97 {05 | (537 HuS |4.BLo S |83 [3sv |33 |20

s {4300 | 7S |5

150 .

155

160

165

170

175 |

ROTO PRESS: TOTALS:| BP.:

180 :

185

180

195

200

205

210

215

220

225

230

s AL3 |

TOTALGUFL | 2 - TOTAS 3%). Alp (438 | 92 MAVACE® Ao

43, 4o5 TotALs| §, 928 |, IS] [s42 [AVC-BP 20 0l




PARTICULATE CATCH / MOISTURE DATA SHEET # 3

uNT: ot (RS0 RUN:_D paTe: ) 3k0b
SCALE |  WEIGHT
SCALE CHECK| LEVEL ZEROED 295.0 g 995 A
INITIAL : N J 590.0 g £90.0
FINAL : v / 885.0 g D55 O
IMPINGER #1 #2 #3 #4
FINAL WT LL%. Y SgL.o 4% ‘5_; 915, ¢
INITIAL WT RPLN- 5952 ¢35 [1 @
NETWTGRAMS | 804 .8 [.D 2 X
TOTAL CATCH :__ 570 GRAMS H20
FRQNT HALF
| BEAKER # |
FILTER # N DESC. ACETONE
FINALWTg | (77150 FINALWT g _|l0 . 591 q
INTIALWT g | L5 INTALWT g | /04 S 252
NET WT g N =y NET WT g QO bl?
VOL. DESC. ml C}p
BACK HALF
FILTER # NB
FINALWTg | 250 Y
NTIALWT g | BBl 2
NET WT g cOleZ
BEAKER # 9L (9> |94 (9%
DESC. ACETONE | METHCHLOR H,0 H,0
FINALWT g [I03.533 4 F}z. 00LZ 104, ol 0|05, H8YS
NTALWT g 11634595 j0/,935Z |13, 9k | jo5. 9652 |
NETwTg | .04y .ozl | .ozs{| .0192 ki
voL.pEscmi| 15 75 150 |25 K05




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator :

a Manufacturer _S & S _Grade : # 25 Glass FrontSize: 11cm_ Lot No.: EBqZI

Date :

/O -2 085

Time :

Qr'SD

By :

Kv

Back Size: 82cm Lot No.:B1 a4q 32

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE | TIME BY [ WB [ DB [ %RH
s 0-3) |onus | v [ G2 [ 78 Tus
- 091) vw | 6Y | 78 |95

DATE:_/0-31 BY: A |pATE._/)-) BY:_¥v__|DATE: BY:
FILTER FIRST _ SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME

2 F | -Gtrs 0942 | GCL15> |09 |-

~ £ . LGO) 0943 (GbLOo D a9y s

2% F 6733 0943 LT3 |omE |f

W F 6686 0G4y s8N - |ong |-

25 F b8o |09 | (6LBo |owg |-

2w F L 676S 0avs | /L 67 o819 |.

" F i Gl 8 0Ys ,\;WZZL;?"\ . g9 |7

% F b |9996 | Coeed ) | o920 |4

%G F - 613Y 0947 (@2,313 0920 |~

o F NART 0447 6698 ) |odzy |-

) B 3363|0928 | 2222 |oan |-

22 B 3385 0929 :'3385" R RCL YR R K

‘33. I - 3387 09320 ‘ﬁg“\ asy2 .

7 8| 3355 0931 | (3354 ) [oaz |-

ns 8 . 39069 0432 | ~2416> |owz |-

2 B | .3yod 0933 |, Tg;goi) 0%y |-

27 B . 3378 0932y &%—?;7'87 o1y ’,

18 3 ¢ D1 0935 f\;*?;tiré“} ons |-

75 8 . 3412 0935 | {2413y |ows |-

& 8 ,3HoO0 09306 Qg—qo(b 0g1(, 4

Checked by: C. (/\Jo\r:]rha on, Date:_ /F2-05 Time:_ ) 0%5




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator:  Date : } F25-0% Time : /015 By : {:g"’ b,
patE: 1I-21°65 gy W paTEIFZ4- 05 |BY: _@_ DATE: BY:
BEAKER FIRST SECOND THIRD
#* WEIGHT TIME WEIGHT TIME WEIGHT TIME
176 (65,2089 hso |los, 209¢ [101S |
17T 105.093Y ns) |loS, 0939 [ ot |v
178 | JoH. 0207 nNs2 | leY, ovij ) |
179 | J03.9995 | 153 |lodicoob | 1ulE |~
180 | Jou. 137/ 52 |14, 1315 |[1o2o |~
181 103.8770 NS 0%, NS e |v
182 03,1315 NSy | 103, 13D ol | v
183 | Ju3. 8049 155|103, %053 e |
184 JoM. 1704 )ISs [ 1o, oY 10y |v
185 JoM. (39 )ISGL | 10Y, 383 | /025 |~
186 J0. 09373 157 | 1ob.043% 1027 |-
187 | J05.5771 NS5y 115, sMs  ljozy v
188 /oY, 8050 nsg | lod, bS5 1030 |-
189 103.208] NSY |13, 20%8 | 105 |-
190 J03, 8495 1200 | 103, ¥SOD JoRZ |-~
191 Joq. 5248 1200 |10Y, 5252 1054 |
192 | jo3. 4593 Jzop | 103, 4595 | 1935 |
193 | )0). 9848 |I1zo) |1pl.98852 1036 |~
194 | 103.99)) |Jz03 | /e3,9 1 16537 |-
195 joS. . HLS2 1206 | 1085, 4LS3 | 1038 |-
196 | /04.8893 1207 |04, ¥89 8 1039 |v
197 | 10,9087 |i1207 |loy, 9690 |99 |-
198 | Jo4.5900  |)zo8 |104,5905  |Jjodl |-
199 | l06. 2448  |1209 |I0b, 2462 oYy |
200 | JoH. 7527 1209 | LoY, 7530 1b4s |-
BALANCE ROOM ENVIRONMENTAL CONDITIONS '
DATE TIME BY- WB DB | % RH
))-27.05| W w5 | Ker | 59 |7 | 43 [Checkedby: Ky
J2y-o5] 1000 |Cln | S8 |72 | 42 |Date: N-3a
/ Time : O3S
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
E:ot;s- LO" l‘ ;LOOLP Through gg?ll:r'ius :‘\1?331.8 3;1{510004
100 10 1 100 m D
weight weight sreigt weight | Tech | Date | Time Bulb_| % RH

/OoD.cxo | | 9.4949 | o000 . 09499 |Ch 1020] 7% [ 43
J00, 6w | 0.0000 | 9444 0999 |t V310 15 | 48
100 .00072 | 10.0000 . 9998 ] 000 Ay 1200 | % | 7S
[00. 0002 [ /0 . a2o] [loooo  [.0999 | oGob [ 76 4L
99,249 [/0,000| | fovoo [.049F [CUn 1015 o | 49
/00 .0ove (/OO0 |/, poos O] U 4 1= a7 [(NU
34.9%9\, | 9.9449 | looso |. 0949 [CHH 238 [k [ 4L
10020003 | 4 .0999 | (eon | .0299 _ lan 1230 [ 7L [ U9
Joo.ovod | 10,000l | /.00of | . looo B x40 |95 (49
a9, 9994 | /o .ooo) | [ . cool |,099% 020 | 11 |4Y¥
99.4998[/o. 00| [l.evoo |.0999 1595 | 91 1490
[00.0000 [/O.000| | 9997 |.09%9 e | 75 4%

99.2%9% | /0. booo | lovoo |.0949 Ch 0523~ 17 Y2
99,944, | Jo.0o0Z | [ovel |.099% 100 [ &[40
Joo.0060 | O 000 ( | /[-0000. |,[000D % 1800 |71 (49

9Q{a94g [0 .00c | | frocof [.099% [0 W 176 |49
9q.999% | /o-0003 | .9999 [, 0999 ' SBo| 7 49
|od @0 | 0., | 4499 | 0999 /3D [T |45




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
. Scale: Model SN:

Peom. [1:9-2005  Thiough S531-200 (& Sateri A 1205 37010004

100 10 1 100 m : .

weiggt weiggit weig ht weig_bg Tach Date Time gu?b % RH
4.9%4\  [9.999% 94944 099% Ay (225 |06960 | |3
Tob.ooo) |10~000 | |[wovoo | .0998 [l |20 1500|777 |49
J00 - 0000 | ID000Z ). 000 O 0999 Ky |1z-28|)zs | 70 | 4¢
Jog -000y | 10 0003 ) - 0oOg L1000 | Mv |1-29 |ooo | 7Y | by
Ga.9999 | Io. ooz | /.covo 0999 Ko |rz-3e | 230 | 70 |92
56,9598 | 0. 000z | ).0000 L0999 [ Kv |ne3r |ioo | 76 | 9YS
Jop .0003 | /0 -000] .9656 0498 Yv /-] | Bus | 7= [ WY
/00 .000+ | 10,000 | L9497 0999 C% J-2 17230 | 717 | 4&
/o0 . 0o | 10,0008 | [, Lo . 0999 - < 11930 [ 79 [ 4¢
100 . 000D | 4, 1989 | /. 00c0 L0999 Ay [IFS [IZou [0H |49
(o0, 0027 | q,9999 | L oooo » 094 -6 [looo | ) [Y9
Joo- ooe | 10, 000 ) 9999 0697 w [ 1-F8 [1wos | 7] | HY)
/00.0002 | 100000 | /.oobe |.499 C G /400 | 18 |48
(00,0006 |10. 00| | ], cono T 4 J=Z2 10 |7y [ 4T
loo.oool |Jo.oco| | .9999. [.0498  [Clp |[-13 | 1500 I3 | 44
Q49,9999 |10, 0003 | 9998 |.099% &2\ I-15 11230] L9 | 49
Joo. 0003 [l0. 000 | ||, ool |, 000 Fib | I418] 70 | 9%
J00. 0003 | Jo. 000 3998 L0996 Yo T1-29 s b7 | Yo
100 -000% | J0. 000/ }. 06006 <000 Vv | /-25 | G20 | 70 | wY
/00,000 | | 0. 0000 | | vooo L0499, [Ch |2-2 830 | 749 | YY
106.0003 | J0 000 | G499 | ,0998 v 12-2 0% | 75| YR
lvo 0004 | /0. 0002 .9999 | 0999 kv [2-3 |os00 | 74 | 47
100. 000 | | lO.coo2 | /i edop , Lo Ay 2o 1o 17 |42
Joo 000z | 1070000 | /.0000 . 1000 Vv [2-¢ |10 | 79 | HY
/04, 0000 /0. gool ), 0000 . /000 Ve |2-7 |mg | 73 |43
qQ4,9929 | /0,000 { /. 000/ .0q9a4 Gy (2~ W35 | 5 | <Y
100, 0002_| J0- 000 : 9999 0994 Y 1z2-19710320 | 72 [ G2
(00-0000 | /o oo | . 94499 0999 |[Chxy | A-13[0a40] 15 [ 4L
Joo 000 | /), 000 ). 6000 .0999 W 2-25 | 1200 | 7| |HY
/60.0003 | /0. oo/ .qaq99 \ 5999 Cﬂy\ 271 |12:8] s | €>
lov e Y | o 000( | /0000 0919 [Chl [3-2 |Isis]| 74 (N9
100-000( | /0. boD3 ). 00D | AT v [3-3 | Jloo | 74 [HY
}’-00.9094 'w.ooo?-» |.co0e ORISR ~ [B-C [ 1300 | 95 |45
000002 [10-006] | [Lvbo 0999 [d, 32 [Eps] s
fm.omi. lq.ﬂ.qq? '0;\?‘-]%\ 0999 CO)}&? &2¢ ﬂag :))\8 ‘j{g
MOV 000 0. L0 " , 0099 A S35 | (8% | 1
[oo.oooo | A8MY | . 9997 . O%9 In |52 b%%_;%f 47
100 .0v0% | 94,4439 | L poco . 0993 820 [122o] 73 [4g
160- 000Z | [D.0a6] | . 9449 1000 31 1 DIS| T8




WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET

ates: . :
Erot:'ns J0~2 |- 2008 Through I L~ 2009 g::lloerius ﬂ?‘z’ﬁ's 3%10004

100 ime

weiggt wL?gght w:i_g ht ‘\In?;gnlll‘t’ Tech Datg Timse B[}u?b “RH
94.949, |3 2999 | .oooo 0944 -2 o [ 7Y | 44
J0o.060i> | 10.600) | hooso | 10999 w2 | W80 | 78 [ 96
99 P83 |/o.oooo | +90Q%  |.099d4 |Cp [/0-23[1V30 [ T4 |49
99. 995L | )0 -coo0 | -G998 0667 |V |o-24| 9les | 77 | S
J60. 0000 | |0. 0063 ). 0000 ,09G9 VL jo-38 | %2 | 26 | Y9
99.9999 | 10000l 9999 0997 v [ro-206[G9 0| To |98
99,9998 | Iv-0000 .9999 0998 W |jo-2 | 825 | 75 | H7
Ga.9996 | 10.9003 { +0Q0) L0999 ly | r0-28|lous| G |97
44,9999/ /0. 000 | 7. 0000 , 1000 Chp lo29 [Roo | s | YY
O&, 9% % | /00003 | Joooo | 10499 |[Ch [I0-30 (/145 | )T |47,
97.9999 | Jo-0000 0.9998 -0998 Y 1o-21[9:00] 78 |44
loo ooo| 10 -0000 0.99%7 , |00y b | 1)-1 |epso| 7S |42
GG.Gaa0 | 49998 L9558 0990 Vo |2 |owis | 72 [ Y9
99.994(, | /0.0000 | J).0008 583 b | 1-3 lrves | 73 |46
$9.9997 | /0.0000 9999 . . 0999 Yo |-y [hoo | 72 192
(00,0002 | [O.00CG | /ool 1006 |y (-5 |10ts | 9 |99
g9.9998 | Jo.vvo| ).0000 0699 v (-7 |os30 | 75 | 4/
GG. 9998 | /o .ovvo 9998 0999 | K [ -9 [ hn 70 | 48
/100 .000) | Jo.0o0d| - 99%9 . 1000 W J1-10 | 104 | 2% | U
[49.9%99 | J0.vve ] | ,9999 0999 J 12 jbov| LT "4-‘17
(G0 0004 | |y.oboD | [.000D v0999  [Cln 1113 [ W3 | 7)Y |97
99449 |0.0000 | Loowo | voaaq [OK |W-15[ts00 |72 |4y
Joo.0oor [ 10-0000 | 9999 | .0999 | W [)-1b J06IE] 70 |uY
100 .0005 | J0.0oc0 | |.000D 0999 ¢y [(Fn [98e] 72 | 46
o eov | 0. 0002 | J.0ee | 000 [Gh -8 [Ibbo | 72 [4E
/09,0003 | |0.00) | 9999 0969 [C¥, |[H-2e|too| 68 | 1)
[00.0004 | 10000 |/ 0000 LJooo |Gy | IO [1od [ W[4
loo. 602 | 10,0007 [ .A4499 0448 [CA [ilzz (1830 | 7Y |42
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET
s: ; 2 el: N:
?:::1 07/ f 5/495‘“ Through /0“?-9' ZOOS g::l:rius z‘?gﬂls 27019004
100 1 100 m ;

weigﬁt Jeggght we_i;ht weigﬁg Tech Date Time :t:lyb % RH
q9.2A9% 4 99¢eA A99 0959¢ | W 0715 (2o | 18 | 96
249997 75955 | Lowoo | _.iooo | fe |01 [Ms0 | 78 | 46
[00:0p | d.eam| 999 5 | YWelothp oo | 73| i
ool A5 oo 1o | B (271 12100 | TR | Yl
ANXNY| 47K .°A499 lopo | ©A |01y [7200] B | YL
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A9.9949 | 1D.0001 | .9%%4 | ,0939 |cw/ |94 [6%9s| 75 |Y
949991, | 9.9999 | L 000Q | 11000 |eag |3 10 [1,30 | 25 |44
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BLANK PROCESSING DATA SHEET # 5

UNIT ;. Sru | €350 RUN : 3 DATE :73\ =
BLANKS DONE : /O~ )-2005"
BEAKER A B | G
200 ml 75 ml DICHLOR | 200 ml WATER
ACETONE
FISHER OPTIMA | FISHER OPTIMA D":ﬁﬁ;}{;“
LOT # OZ>235 | LoT# 0359/ prskilled
FINALWEIGHT [108.900%  |106.3c7077 [to(, 9670
TAREWEIGHT [10%.Q4995 106, 2066 |106.9L4S
NET WEIGHT A 001D , OO1 | s OOZS

TARE BEAKERS INTO DESC : TIME : 1900 DATE: /0-72- 2008

DATE :fo-s’BY:gﬂa DATE : (0~ BY.O}:: DATE : BY :
BEAKER | 1 STWT |TIME |2 NDWT | TIME 3 RD WT | TIME
A 108399, 0c12 (| 10% 59495 )oo) #
B |ldh.3065T] 09D L. 3dly [ Yoo Z
¢ [10b.9642| 09 1Y R{ob,%éf?i@ﬁ J

i
FINAL BEAKERS INTO DESC : TIME :/ 000 DATE : /O -§-05

DATE Jo-/0BY O DATE: /0-)/BYC)y DATE: ___ BY :

BEAKER [1STWT [TIME _ [2NDWT |TIME | 3 RD WT | TIME

A |108.900| 1348 \ 08, 90805 | ~

B |lob.3024 1349 (10(@__33%:77\//9&: v

¢ |teb ] 1350 (oW1 Y10g |/

TARE QC FINAL QC

DATE | TIME | BY WB DB % DATE | TIME | BY WB DB %
J0-5 | 6890| Y Yy 10-lo|330 |cd | 7| 70| 48
(0- | A30| \) 1 (47 -1t 1020 |Ches ) 1[4




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

onir ertul (350

RUN :

E DATE:_ FB0L

Blant Audit by caﬂ?&, 1O-14-2005"

BLANK CALCULATIONS
Acetone : , 0013 g+__ 200 ml= , 00006F
Dicholoromethane : , 0o 1| g+__ 175 ml = 4+ 090015
Distilled Water : L0025 4. 200 mi= _, Q00OI3
FRONT HALF CATCH
FLTERs: . (075 g- | (0000 g)= _lOTS
Total Catch # of Filters  Blank Value / Filter
o\
BEAKERS : \ OLoL g-_ 90 (,00000F gq)= L 0OW5Q
Total Catch ml Acetone  Blank Value / ml Acetone _
TOTAL FRONT HALF CATCH \ [’_]5 {
BACK HALF CATCH
FILTERS : __02.0¢ g- i (.0000 q)= VvO207¢
Total Catch # of Filters Blankgalue / Filter

BEAKERS : il

Acetone : . v‘?"{"f g- )f; [‘ODQOO-}Q)-_-_ o7 3(0

Total Catch | ml Acetone  Blank Value / ml Acetone
oot
Extract : \DZ;{O g- 75 (.0000‘5 q)= ,‘O [qCJ
Total Catch ml Dichloromethane  Blank Value / Dichloromethane
Rtk
Water : O G g- A5 (1000013 q)-= . OO
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : ' l -5’—/ —’J
TOTAL CATCH : £ ’5 ) %
£2,%

% FRONT HALF :

g/mi
g/ml
g/mi
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TEST DATA SHEET #8

uniT: Jotol €350 RUN:__ D pate:_ =3l - olo
Test Chamber Air Velocity Start : Cb Stop : fb Avg.: é
T R i
Pre:wB: LU pB: 1S = Y4/  %RHIZS %H0
Post:WB: 02 pB: 28 = 40 o RH_|:30%Hy0

Average : 40'5 % RH (2% % H20

Empty Stove Weight (lbs) :__~_ "~ w/ stack & oil seal : Wet :

-‘-—' D[y:@ao

Kindling Weight (lbs) : Paper : A Wood : Q.

Preburn Fuel Weight : \L"H' \0. 4+ 2,3 Total : BOu LO

Kindling & Preburn Fuel Weight (wood only) (Ibs) : Total : 3. D

Coal Bed WtRange (bs):_ 2 | - [.&  scale:_ .| . 1%
Upper : .25 x fuel weight : Always round DOWN to nearest tenth '
Lower : .20 x fuel weight : Always round UP to nearest tenth  Actual Coal Bed Weight : Al -

Maximum Coal Bed Removal (Ibs) : (( QU\‘ + 1@“ )+2) .25 = -.’_'é
pper ar réund down 1o nearesl len

Test Fuel (.75" x 1.5" x 5" spacers ) = ’LD pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2")(4“ ,7*0 L{ %"-) /QO\D
4“ % 4" v— e ey

Test Fuel Weight : %n”) Ibs

Estimated Dry Burn Rate :

2,7 - (8F % V1338 ) 60 |,
22046 | * Ho ke pall
A TIME?E)
Estimated BTU’s/hr: 19,140 x %0 X I'DBBR = I(J 5657' 4 BTU's/hr

EPA Default Efficiencies (&on-cat: 63 ) Cat: 72 Pellef? 78

Jos < [, 89




WOOD STOVE OPERATING DATA PAGE #9
Unit: 0Tl 350 Run : 3 pate: )
FIRE STARTED:__ /©0Z
WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to
'/ g Y at start of preburn.
SECONDARY AIR : NJ/# CAT BYPASS : /\)r/ A

CHARCOAL BED PREPARATION :
Raked and leveled prior to each warm-up / preburn charge. At 1 1/, min. priof to loading

. .y

last fuel, raked and leveled. In stove QS sec.
TEST:
DOOR wide open during loading___ (D min._35 ___sec. |
PRIMARY AIR : Opened full for first__<5 min., then set to run setting of (4 !
SECONDARY AIR : A CATBYPASS: A /A
FAN:
: ON@during warm-up _ OFF during preburn
ONY.OFFyfirst-3©___minutes of test OFF balance of test run
Fan speed set at Low '
WOOD DATA: KINDLING: A mix of the grades listed below:
SIZE MILL GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma Std. or better s. grn D fir
TEST: 2x4 Packwood =  #2 or better s. grn D fir
4x4 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : N ,/ A BRAND : N!‘l‘q

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel bieces were either__/ O or / b inches.

1st warm up / pre-burn fuel charger( ” *") Ibs.) added at 18] -—]

2nd warm up / pre-burn fuel charge (_/D H lbs) addedat_ /125
3rd warm up / pre-burn fuel charge ( % uﬁ Ibs.) added at__ | 2 ‘_()
4th warm up / pre-burn fuel charge ( Ibs.) added at

5th warm up / pre-burn fuel charge ( Ibs.) added at



TEST DATA SHEET #10 ‘ 3 |
Unit:_JOJf\)l C350 Run:_ ) Date : —] =3/ "Oka |

Room Temperature : ____ 0% °F  Correction Factor : fﬁ _
Uncorrected Values are corrected for room temperature : Yes 0

Time Test Fuel moisture reading taken : 1755
Calibration Checks: X____ v Y__V

120 V20 % 200 2.0

pc#| Dimen. | Use TOP BOTTOM SIDE Average
Uncor. | Cor. Uncor. | Cor. Uncor. | Cor. Corrected

T 28 | K [\dy|)iss | Isslis 1SS | LS L. \LT

2 5

3

a [ 2% [P 1«5 |93 [\so 192180 [19.2 | 19. 400

528 | P Iigo [203[18.0 [1A2 JB.0]192 | 14, 3

6 | 248 | P N5 |1, 7]1%.0 192 [1BD |2 ] 19.033

7 | 2'x4"'x8' | P P—

8 | 248" | P

9

10

Wy ] | 7 119.0 |83 @0 202 |\ap |203 26,360

12 1 1 |lG< (s liao |23 192 [30.3]|20.500

13 I TlI50o ] B2 2.5 A% 18,0 [19.2 |14, 400

141 4 — (220 |23 |230 (2372 |22.0 |230 | 23.700

15 : ?3.900

16

17

18

19 .

20 | Spacers | T |0 (.5 |93.1[z2.0|3 7] 225 | 24/ | &3, L33

Key for Use ;: K=Kindling P = Pretest Fuel T = Test Fuel
KINDLING PRETEST FUEL TEST FUEL

Dry Moisture % : I LT %[ 19,333 %| 20,9715 %
Wet Moisture % : 12,91 F % L,20| %| )7, 338 %
100 x % Dry Reading

100 + %Dry Reading
Acceptable Ranges : 16 - 20 % wet: 19 - 25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°

= % Moisture, Wet Basis

To obtain Wet from Dry :



GAS DATA SHEET #12 B
o paTE: ) =9) = 0lo

WEIGHT; </ |
UNIT- Totol 350 RUN: O pAGE: 1 OF
TIME |SCALE| FUEL [DROP| V. CO: | V. O [ V. CO [STATIC[ SO:PFN|
o3| 0% [RY] — 1L 4.2 1.6 [16.0 |.059 | .S3 |oedd] 350
= 75|99 (0.2 9 [.23459 .50 [14.9 [Losz 5] [m65 X5 |
{fo 199 (A3 .5 | 2ol L.s 855|139 | .odC | dS L osS|aS
15 20 Lol [ IR ). 48210 | o] LY sy | 1S
lo—=c|d.0- (5970 19795 W93 (108 |Jrvoss|.sY [ S
22 ol 1.1 |50 .9 | SMSIh 1.359 (89 [Loes |24 ooty | 325
2 | s [T L |1 [tod |45 [1o0 633 [3Z t ol [325
P50 [2.6[ 3 [ qds]Ite |39 193 |.o3].358 | o [325
90552 |3, 1].s |9 [10F[233]973 [ o5, 45 F o350
o4\ | 28] |.13210.3 |38 [9.0 |00 |39 .o | 3s6
so 4z a1 .4 |.33]FY |43 12> ol | (0 |2 ]325
— 140 [1.9].2 281 (7.2].538134 |oro0]. 19 F,d0|3S6
SUBTOTAL ek iy ek e ‘t:*tt wt_t:_ sl deddddr Wk wkkww Wk ko _.—-’T—'_ FTT T L]
B w=5]30 L .2 [1250]L.3 [\S10l M2 | 5% .29 .56 356
B30l 1Ls ], ] [2suv|L3 56142 | .b3G].35 Fos5][250
‘1'2 5134 (1.3 L 1.250| LD ST I""\{ 037 .30, =~ 053] 350
B3z [ |2 |204(8.2 |\ot |/5.0 |lioskl.57 Fosc[37S
P —=>1 | [o] . [ [2e3]5.2 | ol [1S.0[.051]. 57 F.050[375 -
2 7ol3.0 [ a1 | IS4 [er/s 5] o] e Fodg 35
w—7zl29 | [ Iss |4 L2355 [LoR . F Fodg 1375
22133 |7 [ [ [Js7 |45 [\{LeS|Is, |61l |70 Fod) [350
12—=251 29 [ G | A Jled [4/ 1:6[1k.0 |.ow [ I5 ot 250
102 20 |15 [ | | I8 40 WY iG.] .o 1T Fots 356
:«’0 55 éi 0 lusel3s [Ldq]lezogt]. s b ovd|[3so
el LoTg Tt s {0871 85 Foudsso
225 |Ad 3 | [.139]3.5 [Cs#liLd | .o92].a9/ . ::43 350
Bolas [ Z [ 1 [[13%[35 | .Glo|/its [.094 |88 hoiz [R50
Eeaglzz |1 |1 V39139 | WS[ICe | 085 .39 F.ov/ | 350
14" wolZ2/Z | 4 % 122 13. [ L% (|10 |.on [ Fovel3s6
d et (.b 2 e Ll 7.0 |, 01418 Fovo |36
; ' oS5
{ -
J
| 5
e
SUBTOTAL wkkkk EL L] LT _*ttu-_ Wk i**t*_}. seodrdriede i*lit* el e ”]510
TOTAL [ **%** | *wwww [ wawaw | wowww | wwnwx e HRARE ok *“/"“__"""““H- o :
. : i{ _105-2_ Zuu

NS
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ZERO / SPAN CHECK DATA SHEET #15-1

Date:j = Tl ol Analyte: CO, (15-1)

unt: __Sotvl €350 Run #:

zeroCyl. #: JOZTAC. 3-A Conc.:  000%CO,  Cyl. Press.: OO psi
Certified by : AIR Ll@LUDE Date : O#"’/C)'M

Span Cyl. #: UL— H|,27]  Conc.: IQ_.5D % CO, Cyl. Press. : L0 PSI
Certified by : } L { Date: JI{- [~ 05

Analyzer : Make : HORIBA Model : PIR-2000 SN : 407069

Range: 0-25.0% CO: Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0 % CO,
EPA Control Limits = + 2.5% of 25.0 % CO,
Method 28 A = =+ .2 % of 25.0% CO;

+ 0.625 % CO2
+ .05 % CO;

PRE RUN Audit : by : CQMQ Time : lyb Temp: B85

4
AUDIT RESULTS
Point Expected Response Actual Response + Conc.

it Meter DVM % Meter DVM % Difference A %

ZERO ;
00.0 .000 00.0 |po.u | oo . O\’Z—- L O1Z ~O'—l‘1
SPAN j . 1 5
800|500 1080|500 | sol| 12.522 | .02Z | .0¥Y
POST RUN Audit : by : C. Wﬁ\ Time: _[L4S Temp:_ 3O °F
AQDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO [ 00.0 .000 00.0 oo, v | Ve L0172 L0172 L oH 9
SPAN o ; .

.0 |.500|]250 |s0.2 | 502 | 12,6477 | 047 182
+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference = Act % m) - EX X 100

Full Scale Value
Span % Difference =.Act % (ppm) - Exp % (ppm) X100
Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-2

Date:j“‘ 33— ol Analyte: O, (15-2)

Unit : J-C)"h.)f C3S50 Run #: fs

Zero Cyl. #: 1L3TAC. 3 A conc.:  0.00% O, Cyl. Press. : iSO psi
Certified by : AL R L QNDE Date : O4-[9-O4

spanCyl. #: (L ~H1L,27)  cone.: 12.50 %o, Cyl. Press. : Lo psi
Certified by : R ) QUIDE Date: /(- (- 05

Analyzer : Make : TELEDYNE Model : 320 A SN : 37400

Range : 0-25.0% O2 Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0% O,
EPA Control Limits = + 2.5% of 25.0 % O
Method 28 A = + .2 % of 256.0% O,

PRE RUN Audit : by : Q@Time: 35 Temp : < 3 oF

AUDIT RESULTS

+ 0.625 % O3
+ .05% O

Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO
000 | 000 | 000 | ¢o,1 |,e0) | o5 015 | .0l
SN ap | .s00| 128 | 125 | soo| 122477 |=.029 |- S

POST RUN Audit : by :C-'O\LA%\ Time: ILYS Temp: BD _ °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
it Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 co.l | ool 04D ov0 I(ﬂ{
SPAN ; _'
IZL0D|.500 109|125 |.s0) | 12440 |—.00Y .ol

+ Conc. Difference = Act % - Exp (Std) %
Zero % Difference =Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X100

Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-3

Date 1= dl = Q(G' Analyte: CO (15-3)

unit: _Jotol ¢330 Run#: 2

Zero Cyl. #: ALITAC_ 2B conc.:  0.00%CO Cyl. Press.: _L1SO _PsI
Certified by : _HR_ LI QUINE, Date: O~/ G-O4

spanCyl. #: (L-41G2  cone.: [ 499 %co cyi Press.: b ps
Certified by: AIR UQUIDE Date: [/~ /- OS

Analyzer : Make : HORIBA Model : PIR-2000 SN : 408005

Range: 0-10.0% CO Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value = 10.0 % CO
EPA Control Limits = + 2.5% of 10.0 % CO

= + 0.25% CO
Method 28 A = + .2 % of 10.0% CO

+ .02% CO

PRE RUN Audit: by : Cmﬂ\?‘h Time: |3VS _ Temp: L °oF

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %

ZERO
00.0 | .000 | 00.0 fcgy, g lso0/: [mi00 |- .00L |~ 0SY

AN (4q.q [ 499 | 449] wac]. 49b] 41 |=. 09 =192

POST RUN Audit: by : L W;% Time: |45 Temp: B0 oF

AUDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO1 00.0 | .000 | 00.0 o, ¢ 00 |~o00L [ 00lL [059
SPAN | 77, e 8 y 1o

444 |.499 | 4499 |44a | 991 | S.cof | o1l |09

+ Conc. Difference = Act % - Exp (Std) %

Zero % Difference = Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-4

Date o \ - 0L Analyte: SO, (15-4)

Unit : JD"’U[ (350 Run#: 3

Zero Cyl. # : %ETH(L g”/DI Conc.: 0.00 ppm SO2 Cyl. Press. : NS0 PSI
Certified by : Pfi R U»@M l% Date : 04 “’} C}'O‘L!‘

Span Cyl. #: %Q}%‘LJ‘ Conc. : !@O ppm SO,  Cyl. Press. : How PSI
Certified by : AR LIQUIDE pate : _O1-29-0\

Analyzer : Make : HORIBA Model : PIR-2000 SN : 403019

Range : 0-2500 ppm SO Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value = 2500 ppm SO,
EPA Control Limits = + 2.5% of 2500 ppm SO, = + 62.5 ppm SO,

PRE RUN Audit:by:Ca Wa‘ﬁ%?ﬁm Time: /31 5 Temp : 3% g 2

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A %
ZERO| 00.0 .000 00.0
0O "‘\005 Iqﬂ-ﬁ 1’]%[4? \03]
SPAN
501510 [ 1290| 812 | s12| 172294 [~ lo. o] \H2Y

POST RUN Audit : by C//\?}ﬂwno%_ Time : ILY5 Temp:__ @0 °F

_ AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A %

ZERO | 00.0 .000 00.0

o0 |~oo)| 6,752 | g152 | . 230

PN = o Lsie 1290807 | st7| 12969 | 1900 | oW

+ Conc. Difference = Act % - Exp (Std) %

Zero % Difference =Act % (ppm) - Exp % (ppm) X100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value




QUALITY CHECKS DATA SHEET # 16

uniT: JJotol €359 roN: D pate: 131 =0k

1?(? mocouple — | °F Tic#13___ LS °F
TIC#2 - °F Tic#14__ LY °F
TIC#3 Ld S oF ‘Tc#1s__ LS9 °F
TIC # 4 L2.0 °F Tc#16__ Lo of
TIC#5 ()4 °F mic#17__ 46 °F
TIC#6 LA °F Tc#1s___ (1S °F
TIC#7 14 oF Tic#1e_ MO oF
TIC#8 GLlL.8 ___°F TIC # 20 =— °F
TIC#9 19 °F TIC # 21 o oF
TIC#10 Lo -~ o TICH22 - °F
TIC # 11 (-9 °F TIC # 23 — oF
TIC # 12 ()% _°F TIC # 24 — o

Thermocouple Readout: _
Pretest zero and span check and calibration post test zero and span % difference

ZERO—. D °F Adito OO oF  ZERO 'Y °F Difference 020 %
SPANSUU DoF  Adj. to 2000.0 °F  SPANALYOL °F Difference. ) 090 %

Thermocouple Readout Pretest Linearity Check:
0 = .0 o 200 = 00,2 ©F 400 = H0O.0 o
600 =_599% ¢ g0 =199.F oF 1000 =S998 oF

e

1200 =198 F 1400 =13%.FF 1600 = |55 oF
1800 =1299.6 oF 2000 =3O00.0 °F

Sample Train Leak Check Pre __ [ Post %
C-gas Train Leak Check Pre _v/ Post
SO, Train Leak Check Pre .V Post
Static Gauge Zero Check Pre _\“" Post __V

Scale Check Pre: __ |23 — 2.3
Post: _J2.0 — Q.0 O .0
Stack Cleaned Prior to Test Run : YES NO &

110







TABLE 1 ----- RAW DATA

CLIENT:  Jotul TEST No. : 4
MODEL:  C350 DATE: 01-Aug-06
TIME METER DELTA METER  PERCENT PERCENT SO2
READING H TEMP. co CO2  COCENTR.
(MIN.) (CF) (IN. H20)  (DEG. F) (%) (%) PPM

0  688.000 0.150 78 0.60 3.80 300

5  689.500 0.170 81 0.35 14.60 275

10  691.173 0.140 83 0.20 14.60 300

15  692.719 0.140 84 0.17 15.60 300

20  694.270 0.140 85 0.23 16.80 300

25  695.827 0.140 85 0.09 14.90 300

30  697.384 0.140 85 - 0.05 13.30 300

35  698.941 0.140 85 0.07 10.90 300

40  700.498 0.140 85 0.18 7.40 300

45  702.055 0.140 85 0.44 5.60 300

50  703.611 0.140 85 0.51 5.30 300

55  705.168 0.140 85 0.60 4.90 300

60  706.725 0.140 85 0.60 4.50 300

65  708.282 0.140 85 0.65 4.20 300

70  709.839 0.140 85 0.65 3.80 300

75



CLIENT : Jotul

MODEL: C350

METER CAL.
FACTOR (Y) =--er

BAROMETRIC
PRESS.(Pb) ------

LEAK RATE
POST (Lp)  ——

WATER
VOL. (V1¢)  =-mmmm-

TEST
TIME (MIN) ~ —--mmv

TABLE 2---RAW DATA

0.981

30.15 in Hg

0.001 cfm

40.2 MI

70 min

TEST No.

DATE:

Wt. WOOD
BURNED(LB! -------

WET,FUEL

. MOISTURE § -------

Wt. PART.
COLLECTED —----

METER

VOLUME Vm -=-----

HC MOLE
FRACTION  --em-

4

01-Aug-06

e e e e e e v e e e e e e e e e e e e ol e e e e e ke e ol e e e e e e ke e e o e e e o ol e e ke e e e e e e e e o e e e e e e e e e e e e e e e e e i e e e e e e e e e e e e e e e e de e e e e e de e g ke de ke de ey

8.9

17.825

0.0713

21.839

0.0132

Lbs

%

mcf



CLIENT : Jotul

MODEL: C350

e e e e e sl sl e e e e ik e e e e e e e e e e e e e e e e e e e e e e e sl e e e ol e ol e e v o e o e ol e e e ol e e e e e e e e e e e e vl e e e e e e e e e e e e e e e e de e e e e e ey

AVG DELTA
H —

AVG METER
TEMP. Tm  eoemee

AVG PPM
808  sees

0.14 in H20

84 deg F

298

PPM

TABLE 3 -—-FIELD DATA AVERAGES

TEST No. 4

DATE: 01-Aug-06

AVG PRCNT

s e 0.36
AVG PRCNT

cO2 9.35
AVG BAL
C02/CO SERESS 26.01

%

%

%



TABLE 4 —-- CALCULATIONS

CLIENT : Jotul TEST No. 4
MODEL.: C350 DATE: 01-Aug-06
STD SAMPLE STACK GAS
VOL. Vm(std) d) --—--- 20.96 dscf FLOWQsd  ----—-- 928.785 dscf/Hr
&
15.48 dscf/min
VOL. WATER PARTICULATE
VAPOR Vw(s td) -—-- 1.892 scf CONCTRT.C s-—— 0.0034  g/dscf
PRCNT PARTC.EMISS.
MSTR Bws = ——- 8.28 % RATEE = —— 3.16 g/Hr
BURN MOLES OF GAS
RATE BR e 2.84 Kg/Hr PER Lb WOOD Nt -—- 0.39 Lb-mole/Lb
CO EMISSION PART.EMISS.
RATE —— 111.76  g/Hr RATE e 1.1 g/Kgdry
& fuel

39.31 g/Kgdry
fuel



TABLE 5 —— PROPORTIONAL RATE VARIATION

CLIENT :  Jotul TEST No. : 4
MODEL: C350 DATE: 01-Aug-06
TIME PPM PROPRTN. PROPRTN
INTEVAL * RATE VAR. RATE VAR.
Ti Vm PR AVERAGE
5 435.6 98 100
10 443.3 99
15 445.6 100
20 446.3 100
25 447.6 100
30 447.6 100
35 447.6 100
40 447.6 100
45 447.6 100
50 447.3 100
55 447.6 100
60 447.6 100
65 447.6 100
70 447.6 100

75



COMPUTER INPUT DATA SHEET #1
cient  otol  Narth America

Address: TS H Q‘{'C/['\{f's bYaN DN‘V‘{/
Gorhem . ME —— O463 %

Phone: __ |~ 00~ ’797 - SQL&, Fax: [-267-112~ 0523

Run No.: L’ Date of Test: % st I - oo Burn Rate: 2 %"l;)

Model No.._ (350 [ min [Imin-1.25 []fan

Stove Type: [ | Cat @n Cat . []Pellet [11.25-1.9 BXPmax [Jinsert

Dry Gas Meter Y Factor: »q % l Post Leak Rate;__» ©© ! cfm Time: ’-}Q min.
(0.000) (Data Sheet #2) (.000) (Data Sheet #2) (000) (Data Sheet#2)

Dry Gas Meter Volume: 2-‘ . %351 o+

(00.000) (Data Sheet #2)

Stack Flow: l ‘ i) Cgo\ dscfm  AH: ‘ ‘ g{% _in. H,0
(00.000) (Data Sheet #2) _ (.000) (Data Sheet #2)
——
Maximum Vac.: a O Barometric Pressure: 3@ ' ‘b in. Hg
(0.0) (Data Sheet #2) (00.00) (Data Sheet #2)

HoO Captured: 40 : s | | g

(00.0) (Data Sheet #3) ;

Front Half Catch % Of Total: 56 { | % Total Particulate Catch:__¢ Ol ?_“)q
(00.0) (Data Sheet #6) (0.0000) (Data Sheet #6)

Flue Gas Moisture: : % ¢ 2-%Z~4?’ %

(00.000) (Data Sheet #7)

Particulate Emission: > DS LS gr/dscf
(0.0000) (Data Sheet #7)

Relative Humidity: Hlo %RH  Ambient Moisture: {.' 5 % H,O
(00.0) (Data Sheet #8) ' (0.00) (Data Sheet #8)

Preburn Fuel Wt: 32: 3 Ibs. CoalBed Wt: S  bs. Test FuelWt: B :9 s,
(00.0) (Data Sheet #8) (00.0) (Data sheet #8) -(00.0) (Data sheet #8)

Heat Output (EPA Default) DY290. 5 BTU/r

(00,000.0) (Data Sheet #8)

Kindling Fuel % Moisture (wet): 1177359 % Pretest Fuel % Moisture (wet): 178 %
(00.000) (Data Sheet #10) (00.000) (Data Sheet #10)

Test Fuel % Moisture (dry): 21. a2 % Test Fuel % Moisture (wet): 1. 9425 %
(00.000) (Data Sheet #10 [wood stove] or #11 [pellet stove])

(=]

%

Fuel Higher Heating Value (dry): BTU/Ib.

(0000) (Data Sheet #11)

Stack Static Pressure: "~y O(ﬂtﬂ in. H,O
(+-.000) (Data Sheet #12)

Average Ambient Temperature: ‘5"} °F  Stove Temperature Change: ‘35 ¢ S .
(00) (Data Sheet #14) (+/- 000.0) (Data Sheet #14)

e e
N ' T "

b
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METER BOX DATA SHEET PAGE # 2

UNIT : TVl C 350

RUN :

Meter Box;__ 5 /’/
Leak checks: _| 5 " Hg
i xt; " Hg

Inject SO?2 @ 100 cc/min.

“

Page:

pate:_ B- [ -0l

Y Factor:__« q % I

@nooq cfm
@_:00/] cfm

1 of /

Nozzle: Probe @ 3/8" od

"Hg @ cfm
"Hg @ cfm

Initial Volume:__[, SOD

ROTO: PRESS: | | F SAMPLING RATIO: 3 i q BP: R0, (G

METER SAMPLE STACK DELTA |[ METER| SO2 |ROTO |PUMP
MIN | TIME READING MDCF DSCFM H TEMP PPM | TEMP | VACC
0 | 14930 b%% . voo A3 | 15 |18 |30 |18 Ao
51 25|89 so0| —— 12.G31 .13 | &1 |295(8] |22
O 4o (L4 02 AL N3 sdl [ 1d |33 |30 | 8> |20
51wl 9Ny [Lg2.N9])l.szo|. 1Y | 84 |3o0| < |20
20| g0l 270 1LY 270|110 H44 | Y |85 | Boo |85 |20
%1 55](45.827 |(LAS 820 |lj.4aa | (¥ |8S [3o0] ¥s |20
0 /500 (L4738 ¢ |L97.38411.494 [ /¥ |85 [3o0 | &5 |20
B 05[069%.94( |48, Q4 11.H99 [ 1Y | 85 |Bo0| 35 2.6
“1 Jo (700, 493|200 498|194 (Y | B85 [2ew [ B5]7.0
B 75 02,085 | 7202, o551 1449 . 19 |85 |30 | 85 2.0
01 725|703, LIl [703, Lt |11 494 (| RS |3 |25 |2 0
%1 257905, 1L [ 705 1LE 1. 494] (M | FS |Roo |85 [2.0
ROTO PRESS: ; I'} TOTALS: \35[‘33’5 \]-)2 }:’.DU’ BP.: 301,5
153070125 | Jolb.72s |\ Ha4a | 1y | BS [2eo |85 |20
| 2570%.252170% . 282l 4a4 | 1t | 85 | 200|335 RO
0 Yoo B34 |109, 24| )).H44 [ 1Y | 35 |30 | RS |20
£ 4. 497 |, 42 | 255
80
85
90
95
100
105
119 126/
1 N3.335| 2.1

TOTALS: ' %(1 MAX VACC = 2,0

TOTAL Cu Ft. ;)I‘ %3!:‘ TOTALS: H- 660\ ‘Hj' ch{ AVG, BP: 30!‘5'




PARTICULATE CATCH / MOISTURE DATA SHEET #3

oni: Jotul (359  RrunN:___“|  DATE: B -1- ok
SCALE |  WEIGHT
SCALE CHECK| LEVEL ZERPED 295.0 g 2950
INITIAL : '\/[ J, 590.0 g | 590.0
FINAL : v v 885.0 g %%5 D
| IMPINGER # 1 #2 #3 #4
FINAL WT LLS.9 <92. Hg4ho QS
INITIAL WT REAR 5%]. Y 433\ A1S. |
NETWTGRAMS | 30D, | I L. b LD
roTAL caTeH: 0.2 GRAMS Hp0
FRQNT HALF
BEAKER # A\,
FILTER # = 2.7 DESC. ACETONE
FNALWT g | . Lo BLD FNALWTg | [04. Q03P
INTIALWT g |, (L(,O) NmALWT g [[0] B 69%
NETWTg . 0254 NET WT g .0140
voL pesc.ml B0
BACK HALF
FILTER # 2%
FINALWT g | D417
INTIALWT g \ 23S S
NETWTg [. 00372
BEAKER # 14) 143 194 240
DESC. ACETONE | METHCHLOR H,O H,O
FNALWT g | (04 9895 |/o4. S5957| (0l 2492 |,pf . 1570
INTIALWT g | /o4, UQ0|loH . 5905 Jola 24SZ| 104 155D
NET WT g .07D5 0049 0040 ool | 0ol
voL.DESCmi| VD 75 25 50 2157




FILTER TARE WEIGHTS DATA SHEET #4-1

Into Dessicator :
= Manufacturer S& S Grade:#25 Glass FrontSize: 11cm Lot No.: quT’.’J
Back Size: 82cm Lot No.:R1 a4y (32

Date :

/0 -2 08

Time :

9,30

By :

Kv

DATE;_/0-31 BY: A |DATE_/)-/ BY:_¥v__|DATE: ‘ BY:
FILTER FIRST SECOND THIRD
it WEIGHT TIME WEIGHT TIME WEIGHT TIME
2 F ol 09472 L,(D(,TS:‘“ | 091b <
72 F . GO 0943 | (Gbol> |09 |7
23 F L6733 0943 | £6133> |09 |
7y F 68 0GHY ceesgs - |ong |-
5 F W80 oM | o bbL&o) |omg |-
% F 6765 |ovus | e 0 | oaa |
9 ¥  LLHE 0%s |- GZ(;L;C}} o519 |4
%8 F 666|996 | e ) | oaze [~
19 F | 634  foa7 | {6233D. [0920 |”
Go F AR 09447 668 ) oz |-
) B 3363 09128 22¢2)  |oan |-
31 8 | 3385 0929 | 3385 o9 |-
36 | 3387 0920 2288\ |omz |«
v 8| 3355 0931 | (3354 D [onz |-
NS B - 3909 0932 ngoj o913 |«
2 B | .2yold 0333 | ~“2dpz ) |ody |-
> B . 3378 0934 | 3278 oqy |’
8 3 3419 935 | (2418 |ows |-
79 8 | -3412 035 | (2413> |ows |
o 8 3400 09306 CZHOO?‘ 31, |7
Checked by: C- (/\)om' lh S 'o-)x Date: / /~_2— O 5" Time: /055

BALANCE ROOM ENVIRONMENTAL CONDITIONS

DATE TIME BY [ WB | DB | %RH
o lo-3) ons [ v | 2 | 78 | ys
/- 091) v | Y | 78 | 95




BEAKER TARE WEIGHTS DATA SHEET #4-2

Into Dessicator: Date : ) "" A5-05 Time : /O/ g By : (—29 b,
pate: 12705 1gy: W [pae: [F24-05" |Bv:C]y |pATE: BY:
BEAKER FIRST SECOND THIRD
# WEIGHT TIME WEIGHT TIME WEIGHT TIME
176 | /05,2089 |hso |lo5, 209« |1o015 |
177 105.093Y Ns) /oS, 0939 1ol | v
178 | joH. 0207  |DsS2 | oY, oxLi| 2
179 | J03.5995 |[153 |loHdi oo | 1ot |v
180 | JoH. 137/ 152 |4, 1315 |1o2p |~
181 103.8770 Nsy s, NS 1w} |
182 | j03. 1315 NSy | 103, 1310 1022 |-
183 | J03. 8049 NsSs 103, %0Ss3 oty |
184 JoM. (704 )ISs | 1oy, oY 1029 |+
185 Jod. LANg N1SG | 104, L3S3 | /1025 |~
186 106. 0933 1157 | 10b.0%93% 1027 |-
187 | Jo5.5717] Ns7 1165,571S 1029 |-
188 /oY, 8050 Nsg | loY, %055 |[1030 |-
189 | 103.208] S8 [Lo3., 20¥8 | 103 |-
190 | J03.8495 | 1200 |103.8500 | /0% |-
191 Joy. 5248 1zoo [10Y, §LS 2 LYV
192 | 1034592 |zot |103, 4595  |1035 |
193 10).G8YHE 120) |10l .,9852 1936 |~
194 [03.99]]) 1203 /4?3,‘3‘1“.& w37 |-
195 joK. HG 52 1206 | 105, 4,53 D38 |-
196 | /04.8893  |1207 |[oY, 898 [193% |+
197 | lov.9¢ 87 )207 |0y, 69p | 1090 |~
198 | JoY. 5900 1208 | 04,5905 Jod /|«
199 | lob. 244 8 1209 |IDb, Y52 (oYY |v
200 | Jod. 75279 [1209 [loY, I530 . | /0YS |-
BALANCE ROOM ENVIRONMENTAL CONDITIONS
DATE | TIME | BY | WB | DB [%RH]| - _
N-27-05| W g5 | ¥ | 59 [ 3% | #3 [Checkedby: Ky
H-'Z_‘ES_(:? 1000 [Tl |58 [T72 | Y42 Date : “1-30
' / Time : OF5S
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WOODSTOVE DATA SHEET #4-4

SCALE QA SHEET

. le: el: N:
From . \o= - 200 Through Sartorius A 1205 37010004

100 10 1 100 D

weigﬂt weigglt weight \.'weign;lstl Tech Date Time Bu?b % RH
/oD.oow [ | 9.4949 | o000 009499 [Cy |G- [ V0200 % | N3
/60, bue2 | [0.covo | 9499 0999 [, [Z|\310] 15 [ 48
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WOODSTOVE DATA SHEET #4-4
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WOODSTOVE DATA SHEET #4-4
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WOODSTOVE DATA SHEET #4-4
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BLANK PROCESSING DATA SHEET # 5

unT: Jetol €350 RUN: <7 pate: B/~ 05
BLANKS DONE :_/O- 1} - 20055
BEAKER A B &
200 ml 75 mi DICHLOR | 200 ml WATER
ACETONE
FISHER OPTIMA | FISHER OPTIMA Dwm -'H:"‘
LOT # 022283 | LoT # 03594/ D;sh
FINALWEIGHT [108.900%¥  [/06.3c077 [106. 9670
TAREWEIGHT [108.8995  [106. 306l | 100. 96 4S5
NET WEIGHT 001D , 0ol s DOZS

TARE BEAKERS INTO DESC : TIME : 1900 DATE: /0 -2~ 2008"

DATE :/0-$'BY : (> DATE :/0G BY Clo DATE: __ BY:
BEAKER | 1 STWT | TIME 2NDWT TIME 3 RD WT | TIME
A |08 39| 0912 (105 s6fis| joor |7
agaetl> .
B |tdb306sT o9 (ol 3dl [ NooZ
¢ liob.awiz] oqg¢ ik %45’%\003' /
—
FINAL BEAKERS INTO DESC : TIME : I 000 DATE: JO-§-0S
DATE /o-10BY Clp DATE : /0-1/BY ) DATE : BY :
'BEAKER | 1 STWT | TIME 2 ND WT TIME | 3RDWT | TIME
A |103.900| 1348 \|[08, 9 iros” | -
B |lol.302g 1349 ({o(a 362 \//bb v
¢ |l 1350 (rc(a %70\//0‘? /
TARE QC FINAL QC
DATE | TIME BY WB DB .% DATE | TIME BY WB DB %
joS | sl ey, | 7 | 74 |4y 10-0|[330 |d | 7| 70| 48
10- | A30| \) 1 (47 -1 1020 | | N | |4
4




NET PARTICULATE CATCH CALCULATION DATA SHEET #6

UN|T:UE')'}U( (359 RUN : &"Z DATE : %”I’Ofﬁ

Blank Audit by c@# 10-14- 2005

BLANK CALCULATIONS
Acetone : , 0013 g+__200 ml= , 00000F
Dicholoromethane : , co il g+__ 75 mi = + Q900I1S”
Distilled Water : , 0025 g+__ 200 ml = . 000013
FRONT HALF CATCH
ruers: 02859 . ( (.0000 ) = 059
Total Catch # of Filters Blank Value / Filter
o
A
BEAKERS : t O’L/D g- RO (,00000F  g)= o Q1D /
Total Catch ml Acetone  'Blank Value / ml Acetone )
TOTAL FRONT HALF CATCH : L0393
BACK HALF CATCH
FILTERS: .« OODZ_ g- / (.0000 g) = L ODDL
Total Catch # of Filters Blank Value / Filter
BEAKERS : LQUOS .
Acetone : + D205 g-_15 (0000 # g)= O LoO
Total Catch ml Acetone Blank Value / ml Acetone
.poil
extract: 1L 009 g-__ 75 (000018 ) : 0033
Total Catch ml Dichloromethane 5Blank Value / Dichloromethane
. bo
Water : 10080 g- 275 (\000013 )= ~ 0050
Total Catch ml Water Blank Value / Water
TOTAL BACK HALF CATCH : « O SLO
TOTAL CATCH : D715

% FRONT HALF : 65 ' /

g/ml
g/ml
g/ml
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TEST DATA SHEET # 8

Test Chamber Air Velocuty Start C[) Stop é) Avg.: CZS

Wet Bulb / Dry Bulb
Pre: WB : LD"” DB : "KP

Post : WB : Cp"' DB : %D

average . 4L % RrA_ 5 % Hp0

S| %Rl %H0
Y|  wrH LY %H0

Empty Stove Weight (Ibs) :__ w/ stack & oil seal : Wet : Dry IR,
Kindling Weight (bs) : ~ Paper:___* | Wood:___ 119
Preburn Fuel Weight :_| =+ 2 + 9% + 24 Total :___ 0. %
Klndllng & Preburn Fuel Welght (wood only) (Ibs) Total: 32.7

Coal Bed Wt Range (Ibs) :__2* % . . 9 Scale : 2 2 . |3
Upper : .25 x fuel weight : Always round DOWN to nearest tenth

Lower : .20 x fuel weight : Always round UP to nearest tenth  Actual Coal Bed Weight : 9 3

Maximum Coal Bed Removal (Ibs) : (( 9~3~ + l D )+2).26= )
: round down (o nearest tenth

Test Fuel (.75" x 1.5" x 5" spacers ) = IL/ : pcs
Dimensions Length in inches No. Pcs Weight in Ibs % of Load
2 x 4" [7.0 L 2.9 /OO D
4" x 4" . S e ——

Test Fuel Weight : “:S;'C{ Ibs

Estimated Dry Burn Rate :

4.9 -(4.9x \1825 ) 60 _ a4y
22046 a0 4.2 K
TIME
Estimated BTU’s/hr: 19,140 x (:I-:)’g X all)gR‘{i = 3 L( L% ' '5 BTU's/hr

EPA Default Efficiencies : MBSD Cat: 72 Pellet: 78




WOOD STOVE OPERATING DATA PAGE #9

Unit: _Jotol 350 Run : - Date : g — / - oly
FIRE STARTED:__ /3O
WARM UP AND PREBURN:
PRIMARY AIR : Set wide open for all warm-up / preburn fuel charges. Then set to
YAV tde Gron at start of preburn.
]
SECONDARY AIR : /\)’/74 CAT BYPASS : N;/ A

CHARCOAL BED PREPARATION :
Raked and leveled prior to each warm-up / preburn charge. At 1 1/, min. prior to loading

last fuel, raked and leveled. In stove A5 sec.
TEST:
DOOR wide open during loading Qﬁ min._ 4 O _sec.
PRIMARY AIR : Opened full for first__ ,5 min., then set to run setting of /! c{.é c::{}a}’x
SECONDARY AIR : AJA CAT BYPASS : N///)

FAN:
ON@ during warm-up _ % OFF during preburn
@OFF first A b~ minutes of test @OFF balance of test run
Fan speed set at Hl & h
WOOD DATA: KINDLING:\} A mix of the grades listed below:

SIZE MILL GRADE SPECIES
PREBURN: 2x4 Manke/Tacoma Std. or better s. grn D fir
TEST: 2x4 Packwood ~ #2 orbetter s. grn D fir

4x4 Packwood # 2 or better s. grn D fir
PELLET FUEL MANUFACTURER : N r/ A BRAND : Nf/‘ﬁ

All Grades WCLB rules:
WARM UP INFORMATION:
All pre-burn / warm up fuel pieces were either / O or / {0 inches.

1st warm up / pre-burn fuel charge ( 2.2 lbs) addedat_ [ O“%

2nd warm up / pre-burn fuel charge ( q, 7 Ibs.) added at ( [ 43
3rd warm up / pre-burn fuel charge ( %—fc? Ibs.) added at ]2 Y

4th warm up / pre-burn fuel charge ( Ibs.) added at

5th warm up / pre-burn fuel charge ( Ibs.) added at




TEST DATA SHEET #10
Unit : 3_01'0‘_@5550 Run: _ Ll Date:g = / -"OLp

Room Temperature : 15 s 3 Correction Factor : f;
o_\

Uncorrected Values are corrected for room temperature :  Yes

Time Test Fuel moisture reading taken : __J 150

Calibration Checks: X__ v Y_ V120 122 ' 220 2%\

pc#| Dimen. | Use TOP BOTTOM SIDE Average
Uncor. | Cor. Uncor. | Cor. Uncor. | Cor. Corrected

T [ 28 | K [12.5 [13.3]125| 133|105 | 3.%] \3. 300

2

- .

a2 Pl g0l ]/Bo l92] (80 [1R2] 4 200

5|2 [P 14.5]19% 198 [Ag [19.0 |203] 19.90%

6 | 2xax8 [ P [ |2 (2.5 [234 |2h5 (23,1 | 23.100

7 | 2'x4"x8" | P Zs 2LF

8 2"x4"'x8' P

9

10

"y | T8 145 | /8o 19.2] 180 | 19.2]14.400

2 + /8.5 as] 40l20.3[)1%.5 [1898] 19. 90+

B8] » T [220|R32|22 0l 237|220 | 23] 23, W0

14 b 1 |22.0 |23 |3R.0[23.7]|22:0 2377 &3, 700

15 | L, LT

16

17

18

19 .

20 [ Spacers | T | Z2o.0| 21 |2t | 225]|Dlo 225 [ 22, 133

feyfortaa: 1= Snding K.N'Eﬁﬁrétes‘ FueIPRE?I-'Es?;tu?Le | TEST FDEL

Dry Moisture % : |3.%200 *| 20.15( % 201, a2 %

Wet Moisture % : [l, 7139 % |7 \89 % | 2.5 %

To obtain Wet from Dry : 1?301 ‘;f DE:VWRZZZ?I:ZQ = % Moisture, Wet Basis

Acceptable Ranges : 16 - 20 % wet: 19 - 25 % dry (17.5 - 22.5 on Meter Uncor. reading) at 70°



Fan 2

GAS DATA SHEET #12

WEIGHT: pate: € = [ -0l
N Jotol ¢3S0 RUN: </ pace: 1 oF |
TIME |SCALE| FUEL |[DROP| V. co: | V. O: | V. CO [STATIC[ SO:PPN]
o A Ll [5A] — 15238 st ] [ ol o Fes([300 |
s =448 [T0L][]13 |.5%9 (4| 13559 | .036]|:35 | olo|295
0| S | L2113 [.563 | 144 |24 [LO [ 0Z1[,20 .67l [ 300
55| 12 8o 13 | L5 18.].202|5.0 | olg|. 1D | .o1y] 3D
JE=) ) .37 W3 tLﬂ?'—I L8 |/ 150 |31 O r?-S,J"‘Oﬂ 2[00
22 —=|s.o [22].9 |.sac 149 [.233]5€ |.0to],09 F.O1b] %0
ol 4z |[20].% | .s23[3B.3]2aF 4 [.ooL]. 05 |F.o1u|300
39 s [ 1.3 [ 2 L4301 a 1324192 |.o0% | o1 o) |20
499 75> [(o |.3 24574 |.5%1 |13z |.owda [ (¢ }.c10]|300
=12 |\ |3 |. 2245, |.5a2] 1418 |o-8] . 44 .05 200
67028 .G |1 | 213]3.3 [ teO[i5.0[ 052 S/ Fo6s|300
2321 | .5 || 94149 | LI3[15.3]:06H[. LD |, o] 300

SUBTOTAL (13313 e dede i dedrdkok ek T dedkd T Rhkhw Voo -: ‘%7.."! Wik
Lzl | 4 |/ [ D] (45 |.L29]15,7 | 0Lt [ +GO |o5% | 300
L—aslaH [ 2 [.Z [LWLA[4T |:598 | 149 [ obC] . Ls.os(] 300

_j:‘j o222 | [ 2 |.1s3[34 [ LsS[iLd |oll]. (B |.os5]300
% . -

= _ i)

40

5

102

j05

/9

Il

§-LJBTOTAL Yeodk v de ok edede e oy dede oo e drdr ok Aol ey I'*i-'** wedrdrdedr e W el i
|22 '

15

S

’ =

o

)4

=

(55—

]

| 5

112

(13

SUBTOTAL Rhkkk dhdkd Yedr ki .***** : ool I'****-_E- v e o e e e ve e i ol Wil _‘qﬁ Voo e e e
TOTAL i L33 2 1] Y e e e dr i e **tl.'t Wl e e iy - |Du‘1' ik




[ ] B[ OC[HRL] O R [ihz] e[ w7 ' [2¢

2571 b |ZSL [ CLL | &R | hls e | zez | BbE| nse] 2] ¢

cood O [INL[Lel | 3L | SRE|sSZ| wz | LIRSz | @ | 5'¢

S (R | (BL [ ¢gz8 | RRS | zbe |2t | 20| her| o] [ [ 58

SO (B NS | be% | obe | cop |oLe | Sl | s9k| AlT e

SSo~ R | (2B | SR | W | Qi [ Ltz | +12 | &Lk | big g

ssod 48 | (12 |082 | jop | Mot | zge | Fas| we< % ¢

"Nso- €| LB | 9Ib 79977 (BLk | 1€ |L b | SES| ¢ #E b'&

bsol &S| ’b | Seb | A/l |nER | 2| CRe | 8| £5¢€ [ ‘¢

o ¢& | zI0l | &b | Sth | Jpk |28 | 1hS |¢bS | RS 2K

201 €2 |»Lor | /It |zet | 2hh | 528 | $S€ [9p0 [ 268 h'$

SR B |MU | 1291 | 9¢h | bhh [2E£] 0S¢ | 97| %2h n'e

(B €8 | 1 |Shh | Skbh|eSh | ALe| 058 | bZL[ESh O'p

b1 eB | 2hl| LSb| eph |28k [See| 1SS ] hnL] DR [l
SUEWRER 60 1 A2 | ASEL | #SE | 1Rk | ST (| 39| S| 89
SlglvNosdnd )0+ g [SIEN ] 29| pRrA[ 298 [ere | ae [ el [2%F
M2 N9 /R (21| 9Sb [ SOk [ oLk [ eSE| asc| 1| OIS
1\2 EEEEzS%;NNU.I Sw. OO0 R | Qmwu NwT _o,.ﬂT &% h)m.\ Jd\mvﬂfmm
,(quu@z“m_«.éé_xn_ C'qd S |L2hl | Qhb | 0S| a4 RSe| g | 12|
R ow TT|WNIY RS |k |Ohb | ARS | B3k [0l | 252 [725% [ N6S
"IONVE TIVOS 038 VOO [9), - | [ OR|| OCb | /ES | (BR | 262 | oLE [2€2| 829
dn O, #ilwvisNeneRd | 0 L L% | 601 ¢Sh | BT |96k [IRS | 028 | LA 24
SINIWNOD OlLYLlS |- IN3ISWY | 1¥D/03S | X083dld | WOLLOg | 3aiIstd | Movdg | 3ais41 | doL | Movis

[ o] *39vd - - ERT 7 -NNY 0SsD 14OT

€1# 133HS V.1va Ning3dd




| 4o | ebed

o¢ 4 L€2 Ly €ee vsel €8 L6L 661 €6¢e 11014 162 Log LEV 0LE 0L
og A 314 Ly €ec asel €8 2s8 1€8 o6¢ €y ¥0€E €lLe Liv vee s9
1 VA 2574 Ly €ed 0sEl ¥8 068 858 66¢ 14 LlE 0zce AR} 8ce 09
og VA lee Ly ¥ee 8vEl ¥8 Ll6 968 eor 5744 lee A% 1SS gse 6§
Ge VA vee VA4 yee ovEl 98 Gl6 [A43] 66t 414 8ve eee 809 118 0S
Ge ot oge Ly vee cvel 98 980} €56 €6¢e LS¥ c9e 62¢ GS9 60¥% Sy
Ge og 8€e Ly See ogel o8 68l 886 6.¢€ 19¥ vie ove €eL A44 or
Ge o¢ eve or ¥ee lecl g8 69€l €00l GLE Ly 1451 8ce 89. 605 s¢
12> o€ 8ve 514 €ed veel g8 vecl G86 86t (0124 2se oce 0¢8 S 0¢
12" se 8ve 144 (A4 LIEL v8 LSEL L¥6 0se X44 gee 13> L8 695 T4
¥ Se L¥e 144 [4°r4 LLEL €8 89¢l 198 6¥¢ 00 96¢ g6¢e €8. 6.5 174
12> Se ore 114 [414 80¢€l Z8 8s¢cl 861 0se LLE ¢le 18¢ 8LL Y95 Sl
ee Se eve 1914 354 80¢€l Zs8 GLel oL 0se €9¢ Sse 08¢ S¥#9 (44" 0l
€e Se 6ce (44 0ec 80¢€l 18 FATA LEL [42]> oge ove (VA4 80S 8LS S

ee Se 8cc 85 62c 60€EL 6L L0L ov. L9€ €9€ Lve L8¢ 68¢ 182 0

ZLLUuyd 9L uyd  SGLLuyd  wLLuyd €L uyd  2hihuyo Ll uyd 0kl uyde0l uydgol uyd Lol uyo 90l uyDsol uyd 0L UUDE0L YYD wnnss
IO ZOS INQ se9-Oxog se9-0 INQ [dws xog [dws uing egn| jusiquy 1e)/o08g xogalld Wwopog spiSiy oeg epis 17 dol  Yoels swil

90/1/8
 uny vL# 199Us ejeq ainjessdwa | : 0S€D Imer



78

GLE

oie

90/1/8
¥ uny

| Jo | sbed

NIVO / SSO1 A70dI0

1vi13a §6E
90ce 14Vv1S
1'99¢ anNg
OAVY LNIIGNY veLl OAY LVO/03S 0.8
DAV NO1109 Sy OAY 3AIS 1Y . ElE
OAV 3dIS 11 L2g OAY dOL 444
0L JNIL 1831

Vil# L33HS V.IVA JHNLVEIdNGL

OAY X0ga3di4d

OAVY MOVE

OAY MOV1S

05€0 Injor



ZERO / SPAN CHECK DATA SHEET #15-1

Date : % — , - b Analyte: CO, (15-1)

Unit : jDJ\'Ol C 350 Run # :

Zero Cyl. # : ié:m& 2-1\ cConc.:  0.00% CO; Cyl. Press. : YO psi
Certified by : _AIR LI QUIDE pate :_ O4- 9-O4

Span Cyl. #: CL— HlL,27]  Conc.: 12 .50 % CO, Cyl. Press. : ﬂbo PSI
Certified by : /| R QM‘E  Date: //-' [~ OS5

Analyzer : Make : HORIBA Model : PIR-2000 SN : 407069

Range: 0-25.0% CO2 Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value =25.0 % CO,
EPA Control Limits = + 2.5% of 25.0 % COz

= + 0.625 % CO.
Method 28 A = + .2 % of 25.0% CO,

+ .05 % CO;

PRE RUN Audit: by : Cwm Time : __| 2 225 Temp : 2o ks SF

AUDIT RESULTS
Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 ov.o |~ oo |—. ol > —. ol> — 05 |
SPAN o . ; o

R0.0| ;5c0|)1080|H4. 8| 448 2.4 0 |— 055 |- . 212

POST RUN Audit : by : CW Time: /550 Temp: 82 °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
i Meter DVM % Meter DVM % Difference A %

ZERO| 00.0 | .000 [ 00.0 |55 b,00|—.03% |~. 033 |- 15/

AN o |,500 1240 | 497 [ \WaT] 12,927 |-, 018 .31z

+ Conc. Difference = Act % - Exp (Std) %

Zero % Difference =Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-2

O, (15-2)

Date : & ’"2 -~ Analyte :
unit: _Jotol C3S0 Run # H
zerocyl #: JLZTAC. 2R~ conc.:  0.00%0;

Certified by : Al R L QM DE
Span Cyl. #: (‘,(l ~41{;27
Certified by : AR )L IQMIDE

Analyzer: Make : TELEDYNE Model : 320 A
Range : 0-25.0% Oz
Flow: 1.5 SCFH

EPA Span Value =25.0% O,
EPA Control Limits = + 2.5% of 25.0 % O
Method 28 A = + .2 % of 25.0% O

+ 0.625 % O
+ .05%0;

Cyl. Press. : [1HO PSI

Date : 0171 -/ QfOL;L

Conc. : \Q..SO %Oz Cyl. Press.: AQbo  psi
Date : _ H’ ' 05

SN : 37400
Analyzer Output: 0-1.0 v.
Measured by : Rotameter

PRE RUN Audit : by :C—Z\ijo?&h

AUDIT RESULTS

Time: 1225 Temp:_BO _ °F

Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO | 00.0 .000. 00.0 oo, (|, 002 .oYo L O0“D | LI
SPAN —

128D |.500 1220 425 | »s02| 12471 |-.029 |-, 115

POST RUN Audit : by :C.-Njngﬁb Time: S50 Temp: €L °F

AUDIT RESULTS

Point Expected Response Actual Response + Conc.

# Meter DVM % Meter DVM % Difference A %
ZERO[ 000 | .000 [ 000 fpo. ) w00l [ Lo15 [ (015 |,006]
SPAN —

80| .50 |14 125 | sot| 12.521 | oz | ,0%Y

+ Conc. Difference = Act % - Exp (Std) %

Zero % Difference =Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value




ZERO / SPAN CHECK DATA SHEET #15-3

Date : & — ] = o Analyte: CO (15-3)
unit: _Jotul (>S9 Run #: H
Zero Cyl. #: %ST?%(’ 3"& Conc. : 0.00 % CO Cyl. Press. : [l 40 PSI
Certified by : _ﬁl_g_u_@lﬂ\lf; Date : OL/"/ Q"O‘l:é
Span Cyl. #:: AL -2 Cone.: g#.‘?"l‘ %CO Cyl Press.: 9o PsI
Certified by : Date:_//~/- OS5
Meodel : PIR-2000 SN : 408005

Analyzer : Make : HORIBA
Range: 0-10.0 % CO
Flow: 1.5 SCFH

EPA Span Value =10.0 % CO
EPA Control Limits = + 2.5% of 10.0 % CO
Method 28 A = + .2% of 10.0% CO

Analyzer Output: 0-1.0 v.
Measured by : Rotameter

+ 0.25% CO
+ .02%CO

PRE RUN Audit : by :<. wﬂ?\ Time: 1225 Temp:__ BV °F

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
it Meter DVM % Meter DVM % Difference A %
ZERO
00.0 .000 00.0 00, | ;OU] - OU(D - (_)O(sﬂ - 05'7
SPA - a 1 i s
Vlya.q [.499 | 499|495 | 415 | 4901 |moorq [[L24D

POST RUN Audit : by :CM#& Time: 1550 Temp:__ 3% °F

_ AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM % Meter DVM % Difference A %
ZERO % '
000 [ 000 [ 000 [} [,00) [—100L |~.00L |~.059
SPAN | 47, v
4q4 |.499 | 4499 |4a.c|.4a, | ¢.9 |—.0!7 [.192

+ Conc. Difference = Act % - Exp (Std) %

Zero % Difference = Act % (ppm) - Exp % (ppm) X 100

Full Scale Value
Span % Difference = Act % m) - Ex
Full Scale Value

%

m) X100




ZERO / SPAN CHECK DATA SHEET #15-4

Date*::‘g — ’ - ob Analyte: SO, (154)

Unit : JQ+U[ AT Run#: Lf

zeroCyl #: LOZTAC 2N Conc.:  000pmSO;  Cyl Press.: YO psi
Certified by : X1 R LU IRE pate:_O4-]1FO4
Certified by : AR UQL«UDE:: Date : OI'Q-fo‘"Q\

Analyzer : Make : HORIBA Model : PIR-2000 SN : 403019

Range : 0-2500 ppm SOz Analyzer Output: 0-1.0 v.

Flow: 1.5 SCFH Measured by : Rotameter

EPA Span Value = 2500 ppm SO, -
EPA Control Limits = + 2.5% of 2500 ppm SO, = + 62.5 ppm SO

span Cyl. # : CLHLARA. conc.: J290 opmSO. Cyl Press.: 4P _ ps

PRE RUN Audit:byW‘ Time: 1225  Temp: B0 oF

AUDIT RESULTS
Point Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A %

ZERO| 00.0 | .000 | 00.0 |0, of— 0z =, 2L9 3, 2.9 13/
SPANT B\ L [ .51 | 1290 5"/.%-.:5/5 12943 | 430 | 1712

POST RUN Audit : by :C W Time:_ /53U Temp : s °F

AUDIT RESULTS |
Paint Expected Response Actual Response + Conc.
# Meter DVM PPM Meter DVM % Difference A %
ZERO | 00.0 .000 00.0 -
.03 | ge | I8 | 03 ;
SPAN 3
5.6 .56 | 1290|80.C |:Stte | 12%4. 4 |— (o |- .02

+ Conc. Difference = Act % - Exp (Std) %

Zero % Difference =Act % (ppm) - Exp % (ppm) X 100
Full Scale Value

Span % Difference = Act % (ppm) - Exp % (ppm) X100
Full Scale Value




QUALITY CHECKS DATA SHEET # 16

RUN : 4 DATE : &= / -0lp

uniT: Jotol €350

Thermocouple Check:

TIC # 1 s °F Tc#13__ 12 °F
TIC #2 - °F Tic# 14 (54 °F
TIC#3 Lolo il oF TIc#15__ L1S °F
TIC#4 1.3 E Tc#1e_ (10O °F
TIC#5 (24 oF Tc#17__ LSK °F
TIC #6 1, °F Tic#1s__ LSY oF
TIC#7 CYAY. °F Tic#19_ G4 % oF
TIC#8 L2 °F TIC #20 sl °F
TIC#9 (oo oF TIC # 21 — oF
TIC #10 (,Z 4, F  TIC#22 p— °F
TIC # 11 L% °F TIC # 23 — °F
TIC #12 10 oF T/C # 24 N o

Thermocouple Readout:

Pretest zero and span check and calibration
°F Adj.to @O °F
SPAN_(499.0 °F Adj. to 2020.0 °F

ZERO__ ! l

post test zero and span

% difference

ZERO_\lp  °F Difference ' O30 9
SPAN 20wl 2 °F  Difference .0l %

Thermocouple Readout Pretest Linearity Check:

0 =_©.0 o 200 = 2005 o 400 = 4000 o
600 =%99.9 o 80 =_99.8F 1000 =949 % o
1200 =_199FF 1400 =299 o 1e00 =1S9T o
1800 =17099.¢ o 2000 =8000.0 °F
Sample Train Leak Check ‘

C-gas Train Leak Check
SO, Train Leak Check

Pre _V Post é
Pre _\/ Post '

Pre % Post __ V

Static Gauge Zero Check Pre Post
Scale Check Pre : |50 — 5. 2 Jo.o
Post: /2. — 2/ = )00

Stack Cleaned Prior to Test Run : YES

NO 2_(_






___““Phillips
INSPECTION CERTIFICATE Morris

CUSTOMER: LOCee Tes D

Scale
Enrnpanu

DATE OF INSPECTION:

ADDRESS: (3 2.3 5 ?{"od‘} e C :f‘obﬁ'f' \ \ i Zb -0 2, 934 Elliott Avenue W.
NExT INSPECTION DUE: Seattle, WA 98119
_ Swmnpy WA a83q0 : Ph#(206)284-6090
2 \( 5 03 Fax#(206)282-6612
TECHNICIAN: Recbic N\C{e,([a/y\ AT Tore
AUTHORIZATION _KRNDARD
SIGNATURE: ___ISO 9000
_ MIL STD-45662
EQuirMENT TESTED
INDICATOR BASE OprT1IONS INSTALLED
MAKE w\d[n-\:f)ﬂ\\?( PRINTER
MODEL __\W™L —\\D ScORE BOARD
SR# \6 404 COMPUTER
CLASS .1 18 OTHER
Car. -
PRE-TEST ﬁ PosT-TEST MANUFACTURER TOLERANCE
4qq - q
qa¢ .71 (000,0D
CORNER TEsT l/F

P
SHIFT TEST P F —/
StaTic TEsT 2vMmN. U

WeicHT KIm#

SERIAL NUMBERS OF WEIGHTS USED (OR COPY OF CERTIFICATE)

T23-\4

13 =1

ANY CHANGES TO DOCUMENT OR SCALE NOT AUTHORIZED BY
PHiLLrs & MoRrris SCALE CoMmPANY VOIDS THIS CERTIFICATE.



WASHINGTON STATE DEPARTMENT OF AG R | C l ] LT [ ] RE

METROLOGY LABORATORY

Receipt Date: January 29, 2002 State Test Number: L2017-1

Test Date: February 13, 2002 Group ID: SHOP

Report Date: February 13, 2002 Due Date: February 13, 2004
CALIBRATION REPORT

Phillips Morris Scale Company
934 Elliott Ave. W

Item(s) Submitted:
Specification:

See Table Below
NIST HB 105-1, Class F

Seattle, WA 98119-3608 Condition: Good

Contact: Todd Mackie Temperature: 21.0°C

Phone: 206-284-6090 Pressure: 762.0 mmHg

PO Number: 2-2-009237 Humidity: 35% RH

SOP: 8 Technician ID: DW

Description Value / Range  Qty Material Manufacture Serial Number

Test Weight 1000 Ib 5 Cast Iron Rice Lake = OFTO, OFT1, OFT2,

FSY, OFSZ-

Test Weight 500 Ib 12 Cast Iron Rice Lake \. T23-13%0 T23-16) T23-20,
T23-24, T23-26, T23-28 to
T23-32

Test Weight 501b 30 Cast Iron Rice Lake  877B, N1039, N1041, T23.
1 to T23-10, T23-19 to
T23-28, WA171-0,
WA1712-0 to WA172-2,
WA173-2, WA237, X694

Test Weight 251b 2 Cast Iron Rice Lake = WA238, T23-11

Weight Set, 7 pc 101b -8 oz 1 Stainless Steel Rice Lake = WAI177-7

Weight Set, 12 pc Skg-200g 1 - Stainless Steel Rice Lake @ SK

The item(s) listed above have been found and/or left within the stated tolerances for the specification stated above,

except as noted. The item(s) listed above have been compared to the Standards of the State of Washington, which are

currently in control. These standards values are traceable to the National In

stitute of Standards and Technology (NIST

through NIST Test Numbers 822/264514-01 and Minnesota Metrology Laboratory Report Number 307 430.
Calibration processes were monitored and found to be in control. The expanded uncertainty (k=2) for each item listed
in this report is less than 1/3 of the appropriate tolerance. Results apply to items identified in this report only. This

report may not be reproduced, except in full, unless permission for the publication of an abstract is obtained in writing
from the calibrating organization issuing this report.

LABORATORY SERVICES DIVISION

-

WEIG HT&}ED MEASURES PROGRAM

i ¥
AN WRIG

STATE METROLOGIST

N 7 WORMRA2-01. 11798

MAR 0 8 2007

NVLAP LAB CODE 200446-

Page lol

2747 29™ Avenuc Southwest ¥ Tumwater. Washington 98512 W (360) 753-5042 ¥ (360) 5864728 fax



T

Established 1974

|

Lokee Testing Labs

13235 Prairie Circle East

Sumner, WA. 98390
Chip Wadington

QUALITY CONTROL SERVICES

LABORATORY AND METROLOGY EQUIPMENT: SALES AND SERVICE
2340 S.E. 11th Avenue » Portland, Oregon 97214
P.O. Box 14831 = Portland, Oregon 97293 = (503) 236-2712 = FAX: (503) 235-2535

Report Number: EESPC37010004060505

CERTIFICATE OF CALIBRATION WITH DATA

INSTRUMENT INFORMATION

Item Make __Model Serial Number Customer ID Location
Balance Sartorius A120S 37010004 N/A Lab
Units Readability SOP Used Cal. Date Last Cal. Cal. Due
Grams 0.0001 QCO004 05/05/2006 12/05/2005 11/2006
FUNCTIONAL CHECKS

ECCENTRICITY: LINEARITY: REPEATABILITY:
Test Wt:  Tol: Test Wt Tol: Test Wt: Tol:

100 0.0003 50x2 0.0004 100 0.0001

p AS FOUND: AS FOUND: 'ASFOUND:
__Pass: Fail: [ Pass:¥  Fail:[] Pass:¥ Fail:L]
AS LEFT: AS LEFT: AS LEFT:
PassM  Fail:[J Pass:M  Fail: [ Pass:M  Fail: [
CALIBRATION DATA

Standards As Found As Left

100 100.0002 100.0001
70 70.0002 70.0001

50 50.0001 50.0001

20 __20.0001 20.0000
10 10.0001 10.0001
) 5.0001 5.0000

CALIBRATION STANDARDS
Item Make Model Serial Number Cal. Date Cal.Due Traceable ID#
Weight Set R.L./Troemner 1MG-25KG A45 04/01/2006 07/2007 822/268710-03

Comments / Info Concerning This Calibration:

Technician: D.Deleasa

Permanent Information Concerning This Instrument:

/)
Signature: >=~ .

i

i
2 & ol

THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF QUALITY CONTROL SERVICES, INC.

Form Number: BAD2

Customer Code: EESPC

Rev. Date: 3/10/2005
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Established 1974

Lokee Testing Labs

13235 Prairie Circle East

Sumner, WA. 98390

QUALITY CONTROL SERVICES

LABORATORY AND METROLOGY EQUIPMENT: SALES AND SERVICE
2340 S.E. 11th Avenue » Portland, Oregon 97214
P.O. Box 14831 « Portland, Oregon 97293 = (503) 236-2712 * FAX: (503) 235-2535

Report Number: EESPC37010004051205
CERTIFICATE OF CALIBRATION WITH DATA

Chip Wadington
INSTRUMENT INFORMATION
Item Make Model Serial Number Customer ID Location
Balance Sartorius A1208 37010004 N/A Lab
Units Readability SOP Used Cal. Date Last Cal. Cal. Due
Grams 0.0001 QCO004 12/05/2005 05/11/2005 06/2006
FUNCTIONAL CHECKS
ECCENTRICITY: LINEARITY: REPEATABILITY:
Test Wt.  Tol: Test Wt: Tol: Test Wt Tol:
100 0.0003 50x2 0.0004 100 0.000_1__ N
AS FOUND: AS FOUND: AS FOUND:
Pass: Fail: L] Pass:¥  Fail:[] Pass:¥ _Fail:[]
AS LEFT: AS LEFT: AS LEFT:
Pass:¥  Fail; [ Pass: ¥ Fail: L] Pass:¥ Fail:[J
CALIBRATION DATA
Standards As Found As Left
100 100.0002 100.0000
70 70.0001 70.0000
50 50.0001 50.0000
20 20.0000 20.0000
10 10.0000 10.0000
5 5.0000 5.0000
CALIBRATION STANDARDS
ltem Make Model Serial Number Cal. Date Cal. Due Traceable ID#
Weight Set R.L./Troemner 1MG-25KG Ad45 12/20/2004 12/2005 822/268710-03

Comments / Info Concerning This Calibration: Permanent Information Concerning This Instrument:

Technician: D.Deleasa

Signature: j gZM

THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF QUALITY CONTROL SERVICES, INC.
Form Number: BA02 Customer Code: EESPC

Rev. Date: 3/10/2005




QUALITY CONTROL SERVICES

LABORATORY AND METROLOGY EQUIPMENT: SALES AND SERVICE
2340 S.E. 11th Avenue = Portland, Oregon 97214

Established 1974 P.O. Box 14831 « Portland, Oregon 97293 = (503) 236-2712 » FAX: (503) 235-2535

Lokee Testing Labs
13235 Prairie Circle East
Sumner, WA, 98390
Chip Wadington

Report Number; EESPC37010004050511
CERTIFICATE OF CALIBRATION WITH DATA

INSTRUMENT INFORMATION

ltem Make Model Serial Number Customer ID Location
Balance Sartorius A120S 37010004 N/A Lab
Units Readability SOP Used Cal. Date Last Cal. Cal. Due
Grams 0.0001 QC004 05/11/2005 11/05/2004 11/2005
FUNCTIONAL CHECKS
ECCENTRICITY: LINEARITY: REPEATABILITY:
Test Wt:  Tol: Test Wt Tol: Test Wt Tol:
100 0.0003 50x2 0.0004 100 0.0001
AS FOUND: AS FOUND: AS FOUND:
Pass: Fail: (] | Pass:M  Fail:[J Pass:™¥ Fail:[]
AS LEFT: AS LEFT: AS LEFT:
Pass:¥  Fail:Ll | Pass: Fail: L] Pass:¥  Fail: [
CALIBRATION DATA
Standards As Found As Left
100 100.0004 100.0000
70 70.0003 70.0000
50 50.0002 50.0000
gq 20.0001 20.0000
10 10.0001 10.0000
5 5.0000 5.0000
CALIBRATION STANDARDS
Iltem Make Model Serial Number Cal. Date Cal. Due Traceable ID#
Weight Set R.L./Troemner 1MG-25KG A45 12/20/2004 12/2005 822/268710-03

Comments / Info Concerning This Calibration: Permanent Information Concerning This Instrument:

o V4 J /7/ /,7
Signature: / : f (A2 LA

Technician: D.Deleasa

THIS CERTIFICATE SHALL NOT BE REPRODUCED, EXCEPT IN FULL, WITHOUT THE WRITTEN APPROVAL OF QUALITY CONTROL SERVICES, INC,

Form Number: BA02 Customer Code: EESPC Rev. Date: 3/10/2005



Thermocouple Calibration Record Semi-Annual

Thermocouples Check against

Reference Thermometer serial number 9123454
Ice Water Bath 32.0
Boiling Water 212, 0
Room Temperature 71}
Barometric Pressure .. _. 30, | {
DATE: =15 dudo
TC Location Ice Bath Temp Boiling Water Temp
1 Wet Bulb 2.0 2115
2 Dry Bulb 22-0 212}
3 Stack 7.4 718
4 Stove Top L. D 2.4 L0
5 Left Side 2.0 Likd
6 Back 32.] VIZAD
7 Right Side A0 A2-0
8 Bottom - pally]
9 Firebox 27,1} 215
10 Secondary/Cat N2 L 2%
11 Ambient Y A 8 2.12.0
12 Tube Furnace 7. e 2 2.2
13 Sample Box "Rl 2l D
14 Impinger Out 5.0 2129
15 C. Gas Box 22 2.3
16 C. Gas Out 2% 29
17 SO2 Out 237/ 1.7
18 Upper Ambient 2.3 =109
19
20
21
22
23 Calibrator RZ.0O 12.0
24 Oven %L 2H7)




Thermocouple Readout Semi-Annual Calibration Data Sheet

Date: S ‘|5 - 2uols Thermocouple Number:  T/C Readout
Ambient Temperature: __ "] "3 Barometric Pressure: 20, | |
Technician: _(l» Lv, Reference: Mercury in glass
' FISHER #9123454
Other: OMEGA CL-300
Reference Source b Reference | Thermocouple | Difference
Point No. 2 Thermomete | Potentiometer (%)¢
r Temperature
Temperature °F
°F
32 Ice Water 22.0 EYNe A
212 Boiling
Water 217.0 Ao .
250 Omega 2500 249.4 L 040
300 Omega 200 .0 294.% 0]
400 Omega o Ns 49,7 W=}
500 Omega 00,0 99,3 L OH0O
600 Omega ( 200 D =49, 1) , SO
700 Omega 00,0 La4.7) oy iS)
800 Omega G000 79477 ROEYS
900 Omega 9400.0 %99 ¥ 02T
1000 Omega |O0O. 0 Q9,1 ' 030
1200 Omega [2.00.0 J1eA. B o Ve
1400 Omega JHOO. 0 1339.9 L OLS
1600 Omega [ (00, O /599, ") VO
1800 Omega [Bow. O [399.9 Ol
2000 Omega 20000 | 2we0 g)

4 Every 50°F for each reference point
b Type of Calibration System Used
¢ (reference temperature) -(thermocouple temperature) 100

chwinword\reporiical doe

reference temperature




TRACEABILITY DOCUMENTATION Semi-Annual

S02 INJECTION ROTAMETER, DRY GAS METER AND SLING PSYCHROMETER
THERMOMETERS IN LAB. CHECKED AGAINST FISHER SN 9123454 (NIST).

DATE: 5715 -avdo

SO? INJECTION ROTAMETER FISHER SN
9123454
NIST Traceable
Actual °C =°F °F
Al B KX .2 30,2
4.2 Q3,4 93ls
£ (o 123, 1 1%, 0
DRY GAS METER THERMOCOUPLES
Actual o =°F 5H in 5H out KK
0O 2329 320 R2.0 2.0
2O 8% 1R . 1R,49 “13.
33,7 q4(.% q2.1 q/, 8 9/ 9
"fq.Z. lZ.G-U IZUls ‘zh:s I'Z»f,}:f;,
SLING PSYCHROMETER
Actual °C =°F Wet Bulb Dry Bulb
0.0 LY N2 EyNe)
(5.9 L%%.o ol b llo. D
24, | R, 4 ok M g 4/
38 LE (o, { 460 AU L
Conversions = F=(°C x 1.8) +32 °C =(°F-32)+1.8
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VANEOMETER CALIBRATION

LoKee Testing Lab uses a Dwyer Model #480 Vaneometer to measure test
chamber air velocity. The manufacturer's specifications for accuracy are + 5.0%
to 100 FPM and + 10% from FPM to top of scale. LoKee Testing Lab insures
that the instrument is level and clean prior to taking each reading. According to
EPA personnel (Waestlin, RTP) no further calibration of the instrument is

Necessary.

DRAFT GAUGE CALIBRATION

LoKee Testing Lab uses a Dwyer model 115-AV 0-0.25" inclined water
manometer (readability resolution + 0.001" of water) to measure the static
pressure in the stack. Once leveled and zeroed as per the manufacturer's
written operating instructions, the Dwyer manometer is a primary standard and
requires no additional calibration.

The manometer is leveled and zeroed at the start of each test run, checked as
necessary during the run to verify the settings have not changed and again at
the end of each test run. The resuits of each check are recorded on Data Sheet
#16 in each test run.

BAROMETER CALIBRATION

LoKee Testing Lab uses a Princo Model 469 NOVA Mercury Barometer to
measure barometric pressure. When installed and maintained as per the
manufacturer's written operating instruction, the Princo Model 469 Mercury
Barometer is a primary standard and needs no further calibration.

MOISTURE METER CALIBRATION

The Delmhorst Model RC-1C, SN 16152 Moisture Meter is calibrated each time
the meter is used by adjusting the zero and span calibration. The
potentiometers of each calibration point (X = zero, Y = span) are adjusted until
the meter is calibrated correctly. The meter is then checked against a calibration
block (Delmhorst Model MCS-1, moisture content standard at 12.0% and 22.0%)
in its normal operating range of 11-25%.

LoKee Testing Lab also has a second moisture meter, Delmhorst Model G-30,
SN 2477 to use as a backup.




POST TEST METER BOX AUDIT DATA SHEET # 32

unit._ Sotul €350 oatE: B - Boo
TEST DATA
RUN # 1 2 3 4 5 6 7 8 9 10

AVG. AH b9 82 sl 19

MAXVAC 2.© 30 20 2.D

Avg. Test Series AH :_* 1LZ i Hy0
Audit Dry Gas Meter . F~Z

Correction ( Y ) Factor :

Test Series Max Vac:3.©2__in Hg

/0>

(mcf)

(mcf)

Test Dry Gas Meter : Correction ( Y ) Factor :__ e |
AUDIT DATA
Audit # 1 Audit #2
BP 30./Y 20.(Y
VAC 3.0 2.0
AUDIT METER :
VOL. Final 900504 911, 45%
(Vw) Initial 2079443 Qo 5%
vo. _5,135 4,440
TEMP (°F) Initial _ /2 4}
(Tw) Mid _27) B
Final _% BE s,
CF/°A)  Avg. <3 543
AH Initial . 1CZ G2
Mid M A Rivya
Final W e
Avg. A2 AT
DRY GAS METER :
VOL. Final 715,30 726,300
(Vd) mitial 210, 055 7L, 306
vo. _ 5245 5, 000
TEMP (°F) Initial ") 2 15
(Tm) Mid _0Y g
Final 15 _ _ o i)
CF/°A)  Avg. 19 ( §3i ) (S3e)

Audit #3
3.0

910,45 %
QA5
S0

85

37
T
=T

AL
bZ
(=)

G2

25,300

“120 40
S, o>

17
8

19

£3%




(Vw) (me)I()BI:) { T J Y Factor % Diff. = ACtE' EXP + 100
(Vd)(BP+1——)( Tw ) AP

NOTE : mef = meter correction ( Y') factor for Dry Gas Meter used as a transfer standard

RUN 1
Yz(S.JB’S )\ /io3) (30,4 )( 534 ) G185 D QL
(6245 )[30;f4+ {362«) (%37)) " $4924,82

(tqﬂﬂw ‘lqwb )le)= QS %
K ,

Y =

A%=

RUN 2

J‘f.%‘%ﬂ )/ oe?) 3o, 0L) 53l ‘7"70’7"5,%{ ) \C\LL,
(Liow0 ) (33,:,1 +"136 )(S ) BIWT Y

(tcﬂ.ﬂkﬂ = 1q-lb )XIOO s 'ng %

A%=

A
RUN 3
g (5 000 ({003 )30 /f ) s ) B3935 _ 980
(§.000 )(30, 1 +HL ](sﬂ ) BLILE S
- 1M . R
A% =l (4% - N0 )% 100 - [LOL5 %
AN
NOTE : The Y factor % difference must be <+ 5.0 % to be acceptable
: INTERPOLATED Y FACTO
(‘A ) inchH20AH = —(6-3—— Calculated calibration Y factor from calibrations
—‘(ZB); inchH20AH = ﬂ_(‘i“)_ Calculated calibration Y factor from calibrations
XY _ o xw0 O
(B A) (E)
0\‘56 ) “SIL.ES OB /o o033
(D) c) (E) (F)
N1 AR T S o)
AvgAH (A) (G)
[&)ox'b g kil ]+ 68 A
(F) (G) (CH Interpolated Y factor
Volume Metering System Leak Check :_ QO » ©O 9 inch H»O in one minute




DRY GAS METER CALIBRATION

ey

DATE : 5-/5~ 900((’ DRY GAS METER : H BOX: 9
_ _ Wet Test Meter
BAROMETRIC PRESSURE 30.0%  in.Hg. | Correction FactorY= /<03
Orifice Manometer Setting,
AH, in. H,0 A 2 3 5 75 1.0
Gas Volume .
Final 900365 199/, 355|% % 35518 21, 3L0|S 76.826|90 /, 920
Wet Test Met i
T el () 1owo €179 |38 135518 56,355 891 3LO|s A 51,
Vw ft
! Vw 5. 4.% |48 Looo| 5,505 §i01b| 5024
Gas Volume '
Final 490,500 |H45, Sa4 500, S0 | S0b,000 | S - 000 | 5 oo
Dry Test Meter _
3 Initial |185.000 [496, 505 [15. 30 | g0, S| Ko 095 | 51, 500
va wat3 55@ 5,@ 5.»":00 Q,f';f.l? 6,0‘30 ngOCD
Wet Test
Initial 95 | |23 gL (g0 KO
Meter B
Middie | 1" 5| | g2 7 4w FO
Temperature |
Final 4 233 |8z 80 B0 BU
tw = —
aerage |GEH Ny G| G| )| svo| (o6
Dry Test o ) o
Initial 2. =, o g D) 7/
Meter _
Mddle | 7/ |70 | 0 |y =l
Temperature >
Final 0 0 2 gl 1)
tm Py ung P - P
Average |71 ( 53] 70(533| 0 (53|70 ($3¢ |11 (53] \87)
W, .. )J(Vw) (Pb) (tm _ o<
Vd|(Pb + ﬁ (tw)
Average Y= A q% ) ) o
o a TR e
12565 k7 e u)



Orifice Manometer
Setting, Delta H
in. H20

METER BOX CALIBRATION

Date : 11/10/05
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 28.37
Vacuum = 0.0 in.Hg

0.10 0.10 0.10 0.10

Gas Volume Wet Test Meter

Vw, cu. ft. 5.000 5.000 5.000 5.000
Gas Volume Dry Gas Meter
M Final 455.032 460.080 465.135 470.200
M Initial 450.000 455.032 460.080 465.135
vd, cu. ft. 5.032 5.048 5.055 5.065
Wet Test Meter
twDeg F 78 78 78 78
twDeg A 538 538 538 538
Dry Gas Meter
Outlet, tmo 1) 80 83 84 85
2) 82 84 84 85
3) 84 85 85 86
Dry Gas Meter
Inlet tmi 1) 81 84 85 86
2) 82 85 86 87
3) 84 86 86 87
Mean tm, Deg F 82 85 85 86
Mean tm, Deg A 542 545 545 546
Results :
Y= 1.001 1.002 1.002 1.002
Averages :
Y =

1.002
ﬂuo = ‘Uf)j)

in. Hg

0.10

5.000

475.266
470.200
5.066

78
538

85
86
86

87
87
87

86
546

1.002

0.10

5.000

480.333
475.266
5.067

78
538

86
86
87

88
88
88

87
547

1.003



Orifice Manometer
Setting, Delta H
in. H20

METER BOX CALIBRATION

Date : 11/10/05
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 28.37
Vacuum = 0.0 in.Hg

0.20 0.20 0.20 0.20

Gas Volume Wet Test Meter

Vw, cu. ft.

5.000 5.000 5.000 5.000

Gas Volume Dry Gas Meter

M Final
M Initial
Vd, cu. ft.

Wet Test Meter
twDeg F
twDeg A

Dry Gas Meter
Outlet, tmo 1)

2)

3)
Dry Gas Meter
Inlet tmi 1)

2)

3)
Mean tm, Deg F
Mean tm, Deg A
Results :

Y =

Averages :

=<
i

485.422  490.521 495618  500.720
480.333 485422 490.521  495.618

5.089 5.099 5.097 5.102
78 78 78 78
538 538 538 538
88 89 89 89
88 89 89 89
89 89 89 90
89 90 90 91
90 91 91 92
90 91 92 92
89 90 90 91
549 550 550 551

1.002 1.002 1.002 1,002

1.002

in. Hg

0.20

5.000

505.829
500.720
5.109

78
538

90
90
90

92
92
93

91
551

1.002

0.20

5.000

510.935
505.829
5.106

78
538

90
90
90

92
92
92

91
551

1.002



Orifice Manometer
Setting, Delta H
in. H20

METER BOX CALIBRATION

Date : 11/10/05
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 28.37
Vacuum = 0.0 in.Hg

0.30 0.30 0.30 0.30

Gas Volume Wet Test Meter

Vw, cu. ft.

5.000 5.000 5.000 5.000

Gas Volume Dry Gas Meter

M Final
M Initial
Vd, cu. ft.

Wet Test Meter
twDeg F
twDeg A

Dry Gas Meter
Outlet, tmo 1)

2)

3)
Dry Gas Meter
Inlet tmi 1)

2)

3)
Mean tm, Deg F
Mean tm, Deg A
Results :

Y =

Averages .

516.042 521.144  526.255 531.375

510.935 516.042 521.144  526.255
5.107 5.102 5.111 5.120
78 78 78 78
538 538 538 538
90 90 91 92
90 91 91 92
91 91 91 92
90 92 92 93
91 92 93 94
92 92 93 94
91 91 92 93
551 - 551 552 553
1.002 1.003 1.003 1.003
1.003

in. Hg

0.30

5.000

536.501
531.375
5.126

78
538

92
92
93

94
95
96

94
554

1.003

0.30

5.000

541.628
536.501
5.127

78
538

93
93
93

95
96
96

94
554

1.004



METER BOX CALIBRATION

|
|
Barometric Pressure, Pb = 28.37 in. Hg

Date : 11/10/05
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Vacuum = 0.0 in. Hg
Orifice Manometer
Setting, Delta H
in. H20 0.50 0.50 0.50 0.50 0.50 0.50

Gas Volume Wet Test Meter
Vw, cu. ft. 5.000 5.000 5.000 5.000 5.000 5.000

Gas Volume Dry Gas Meter
M Final 546.755 551.874  557.001 562.132 567.276  572.421
M Initial 541.628 546.755 551.874  557.001 562.132  567.276

Vvd, cu. ft. 5.127 5.119 5127 5.131 5.144 5.145
Wet Test Meter
twDeg F 78 79 79 79 79 79
twDeg A 538 539 539 539 539 539
Dry Gas Meter
Outlet, tmo 1) 93 93 94 95 96 96
2) 93 94 95 96 96 97
3) 94 94 95 96 96 97
Dry Gas Meter
Inlet tmi 1) 93 94 95 96 97 97
2) 94 95 96 97 98 98
3) 95 96 98 98 99 100
Mean tm, Deg F 94 94 96 96 97 98
Mean tm, Deg A 554 554 556 556 557 558
Results :
Y= 1.003 1.003 1.004 1.004 1.003 1.004
Averages :

=
n

1.004



Orifice Manometer
Setting, Delta H
in. H20

METER BOX CALIBRATION

Date : 11/10/05
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 28.37
Vacuum = 0.0 in.Hg

0.75 0.75 0.75 0.75

Gas Volume Wet Test Meter

Vw, cu. ft.

5.000 5.000 5.000 5.000

Gas Volume Dry Gas Meter
M Final

M Initial

vd, cu. ft.

Wet Test Meter
twDeg F
twDeg A

Dry Gas Meter

Outlet, tmo 1)
2)
3)
Dry Gas Meter
Inlet tmi 1)
2)
3)
Mean tm, Deg F
Mean tm, Deg A
Results :
Y=
Averages :

577.560  582.704  587.855  593.017
572.421 577.560 582.704  587.855

5.139 5.144 5.151 5.162
79 79 79 79
539 539 539 539
95 96 97 99
95 96 98 99
96 97 98 100
95 97 99 100
97 98 100 100
100 100 100 101
96 97 99 100
556 557 559 560

1.002 1.003 1.004 1.004

1.004

in. Hg

0.75

5.000

598.174
593.017
2.157

80
540

99
99
100

101
101
102

100
560

1.004

0.75

5.000

603.330
598.174
5.156

80
540

100
99
100

101
101
101

100
560

1.004



Orifice Manometer
Setting, Delta H
in. H20

METER BOX CALIBRATION

Date : 11/10/05
Calibrated By : J.C.
Dry Gas Meterbox ID : K2
Barometric Pressure, Pb = 28.37
Vacuum = 0.0 in. Hg

1.00 1.00 1.00 1.00

Gas Volume Wet Test Meter

5.000 5.000 5.000 5.000

608.466 613.628 618.799  623.973
603.330 608.466 613.628 618.799

5.136 5.162 5.171 5.174
80 80 80 80
540 540 540 540
98 99 101 102
99 101 102 102
101 102 102 102
95 99 102 103
97 101 102 103
101 102 103 104
99 101 102 103
559 561 562 563
1.005 1.003 1.004 1.004

Vw, cu. ft.
Gas Volume Dry Gas Meter
M Final
M Initial
Vd, cu. ft.
Wet Test Meter
twDeg F
twDeg A
Dry Gas Meter
Outlet, tmo 1)
2)
3)
Dry Gas Meter
Inlet tmi 1)
2)
3)
Mean tm, Deg F
Mean tm, Deg A
Results :
Y=
Averages :
Y=

1.004

in. Hg

1.00

5.000

629.155
623.973
5.182

80
540

102
102
103

104
104
105

103
563

1.004

1.00

5.000

634.343
629.155
5.188

80
540

102
103
103

105
106
106

104
564

1.004
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SO, ROTAMETER CALIBRATION

LastCal.:_ \-%-05 By: )y Date: S /1b 2wl gy c:-%f‘_‘;
-

Manufacturer : SKC-WEST
SKC ACCUFLOW Digital Flow Calibrator: Model 712

Barometric Pressure : 30, 172« Hg

Temperature :

SN : 311325

o | N

RUN # 50 CC/MINUTE 100 CC/MINUTE 150 CC/MINUTE
DIGICAL VOLUME DIGICAL VOLUME DIGICAL VOLUME
1 SG.3 20, b 1747
2 805 v ) JN4d. 0
3 =3 o, 9 74, |
4 e b T J74. %
5 S lo 20, b M. 9
6 SbL.3 170, 0 173, b
7 LU 12 3.9
8 509 16,7 4.2
9 <l,.% 120,77 {241
10 SbHA 1720l 174,73
AVERAGE L ls, lo cc/min ;‘ZD % cc/min |7 4, [ cc/min
SETTING cc/min
0 0.0
50 Sb.b
100 [170.%
150 REN

Rotometer setting for 100 cc/minute based on regression with this data.

100 CC / MINUTE =




Rotameter

200

150

100 |

50|

SO2 Rotameter

05/16/06
| | |
0 50 100 150 200
SO2 ppm
Regression Output:
Constant -0.1
Std Err of Y Est 3.1492062492
R Squared 0.9988480713
No. of Observations 4
Degrees of Freedom ' 2
X Coefficient(s) 1173

Std Err of Coef.

0.028167357



TRACER GAS TRAIN RESPONSE TIME

DATE: S-15-72000s

Elapsed Time SO, SO, SO,
Conc. (v.) Conc. (v.) Conc. (v.)
00 sec .Sl S S
15 - 3tS 32l el
30 200 2T 165
45 oy Al } l? \ 120
60 . 087 RATN) » 019
75 L0 B L0065
90 »,OS7Z 049 L O%
105 . 039 » 030k yO35
120 0L 020 0T
135 Ol L0010 . 010
150 .00 yOOS (005~
165 , 001 07 , 007
180 .00/ L 0Q ) , 00
Initial Response i )/ //
95 % Response 15 5 ”5'
Flow Rate L5 ), 5" {5
CEM GAS TRAIN RESPONSE TIME
Elapsed | CO, CO, CO, 0, 0, 0, CO CO CcO
Time Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.) | Conc. (v.)
Oosec | spz |, 499 | . swo |.48% | 994 |.499 |.85e [ 493 | 50D
L T 43S [ H90 . Loo | 892 | 598 | ] | 225 |
30 1ALz | .%o | 3us | LLES] L (A0 | LT |, 639 040 | 038
A 1,38 | w0 W7 L8 LGS | N0 | rols | oly | Lot
60 1015 | o) | oy | Q0 [,8)) |33 |.o0b | (ov) | (b
5 lozg @S |.o33 | ot fLewe | 82 | ooz [ ooz | oot
0 oo 018 |.oz0 | 92% |. 529 | .82 | o0o | Lo0O | o
105 [, 01¢( olz | olY S0 |.%3%0 RS
120 | b)) | 00S y QDb
135 oo |,00D (072
1850 | b0z L0 | v DOl
165 Lo ) QS ()
180 |, '
Initial
s | Jol [ 4] ]a |4 196 ||
95 % oS S ™ ;
R‘*ngs D5 P %S iy | o (L =) 29 ‘3’)
e | 1% s 15l 1s | is |15 |vs |15 |13




ORSAT ANALYSIS DATA SHEET

DATE : 5-1L~2wlo

Gas 1 2 3 AVE CONC TANK ID
Co:1 o O O o Ns  |sTRo-3-A
= .8 > O O N,

e e © O O N,

€ )2.; CL-41L2T
02 1233 New Tiank,
o T [T
Co {722 |2, |d12 |alL2 2> |wssagy
O o)1 |20 |20 |2l ) |

D lee |86 |36 | 2 | Bie

“e| 5.3 . Q. A L2332l  |oeed2ry
% |, 3 ks | Lid: | Ly | s

© 170 Qo |ao |26 |94

CO;

5,

CcO




MULTIPOINT CALIBRATION REPORT FORM

- CO, ANALYZER

Date: _ ’PZ_%*ZU_)LD
Analyzer: Make: ORIBA. Model: _PIR 2000 SN: _407069
Calibration by:_C, LD X
Cal/Gas Flow: _1.5 SCFH Measured by: Rotameter
BP: R0.10 Instrument ID:_ PRINCO
Temp: %;5_ Instrument ID:_ TR
Cylinders:
¢ ALTAC 3-A Concentration;_ 0. 00 % €O, Cyl. Press.: IiSo PSI
Certified by: Al IQ LI@U\DE Date: 04‘161“04
2. # QC, - H 23 Concentration:__| 25 O % CO,Cyl Press.:
Certified by: AR LIOGUIDE __Date:. //"/"'05
3. # @0,55CYD’\L Concentration: QJ 15 % CO, Cyl. Press.:
Certified by:__A 1 R_LIQIAI DE Date:_(OZ~ 14-00
4, # G/C,“‘Q«QEJ) Concentration: (p 'Qz/.l
Certified by:_ 1R L) QUITSE. Date: 05 =12 -0
Analyzer:  Calibrated Range:_0-25.0 % Output:_0-1.0 V.

5. o5

0

% CO, Cyl. Press.: )3(00 PSI

| 2.

e

Flow: _1.5 SCFH Measured by: Rotameter
Calibration Results
Point |CYL. % EXPECTED ACTUAL ADJ.
i3 i cO2 METER DVM METER DVM METER DVM
"1']0-C0 | 0O | .00 | 0.6 700D | 0.0 | .OD
2121)2.80 | H0.0 | 800 | H9L | 4L | So.0 | Sw
31302123 [ 349 | .®4q [R50 | 850
‘11622 1249 | 249 | 248 | 243
> | 000 00.0 . OOO @0 .0 , OO




CO, Linear Regression Results:

Y=MX+B
SlopeM)=___ — ,0O oY ¥ LDZ'

¥ Intercept (8)=__« 01004 8
Correlation Coefficient(r) = qc\ci 494 ‘
== G\ 49 C‘[ q (Y&

0.9 | Q{
0.8 /
0.7 /

0.6

0.5 2

L7
T
1%

0/ 2.5 5 7.5 10 12.5 15 17.5 20 22.5

EPA Span Value =t 2.09% of 25% CO, = + .5%
Cal Volts = Cal Volt Conc - Std Conc = *+ Conc Diff = + A%

HIGH

VOLTS 850 - 2128 . UID .,020 LO%D)
o v2H1E . .70 . 122 -~ D20 .~ 08D

25



co2

C350

% DIFFERENCE

2

-3

ZERO

1 1 1 1 1 I l 1 1 1 | 1 1

<

RUN 1 RUN 2 RUN 3 RUN 4
07/28/06 07/29/06 07/31/06 08/01/06

PRE & POST AUDITS

% DIFFERENCE

A

-2

-3

SPAN

| 1 1 1 | 1 | 1 | L

&

RUN 1 RUN 2 RUN 3 RUN 4
07/28/06 07/29/06 07/31/06 08/01/06

PRE & POST AUDITS




0, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: ’7"1% ‘ZODL?
Analyzer: Make: _ TELEDYNE Model: _320A SN: _37400
Calibration by: C, Wm
Cal Gas Flow: _1.5 SCFH J Measured by: Rotameter
Bp:_ 00O .10 Instrument ID:;_PRINCO
Temp: %3 Instrument ID:_TR
Cylinders:
1. # _légTAQ«_ 23-A Concentration: OO0, C0) % 0, Cyl. Press.: 150 PSI
Certified by: | AI R UGM/(”:)E: Date:OL}‘-[C}"Oq
2. # C,a" "t({ G223 Concentration: 126_0 % O, Cyl. Press.: C}')S‘ PSI

Certified by:_ H K LIQUIDE
3. 4 (0 BHYOH-
Certified by: A LR L) @,U [T,

Date: [1-1-0S ™
2110 % 0, Cyl.Press.:_"f_CiPSI
Date: OZ._) 1_{, -00

Concentration:

4, # (L1213 _ Concentration:__(0.25 % 0, Cyl. Press.;._J9bU P
Certified by:_ FI R LIQUA I TE. Date: 03 -13-032
Analyzer: Calibrated Range:_0-25.0 % Output:_0-1.0 V.
Flow: _1.5 SCFH Measured by: Rotameter
Calibration Results
Point [CYL. % EXPECTED ACTUAL ADJ.
i # 02 METER DVM METER DVM METER DVM
"' |0v.0| .00 0.0 [owvo | 0.0 |.oob
21201250 | 1250 800 | 1224 |.497 | 2.5 | .S00
S 1312100 | 2000 | 344 | 2t/ | 846
1 25 | £.25].250 | &3 | 252
S1'low | 2.0 | 000 |00 L D

(2.4




O, Linear Regression Results:

Y=MX+B
Slope (M) = o039

Y Intercept (B) = Lot LI
Correlation Coefficient(r) = _v 9 q C{q L"D

i = aqq qqqZ"

0.9

0.8

0.7

0.6

0.5

0.4

Tz

I

4

2.5 5 15 10 12.5 15 17.5 20 225
EPA Span Value g@y f 25% O, = £ .5%
Cal Volts = Cal Volt Conc - Std Conc = + Conc Diff = + A%
MOR oy _ o005 . 2kl 050 LZ00™
VoLTS 252 - (.30 . LitS . 050 - .20

25

\_
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CO ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: /l”z/% ) aw(P

Analyzer: Make: _ HORIB Model: _PIR 2000 SN: _ 408005
Calibration by: C ladest 1\?{ »
Cal Gas Flow: _1.5 SCFH J Measured by: Rotameter
Bp;_0.10 Instrument ID:_ PRINCO
Temp: %5 Instrument ID:_ TR
Cylinders:
. 50
1. # ﬁ-égTP{Q 3’A Concentration: OD. (0 %  CO Cyl. Press.: I PSI
Certified by:_ AR LJOUIDE. Date: O (-0
2. # CL’ L“ Yy, Concentration: 741 qq % CO Cyl. Press.:cns PSI
Certified by: ALR | G)U N Date:_[ (- |-05
3. # C,O 55q OLL Concentration: g{oo % CO Cyl. Press.: “oo PSI
Certifiedby:_ NV R U QIUDE Date: 02.-1}-00
4. 4 (C-1292) Concentration_ IR % €O Cyl Bress 1909 psr
Certified by: pIH'Q L QU ITDE, Date: 09-[2-03
Analyzer:  Calibrated Range:_0-10.0 % Output:_0-1.0 V.
Flow: _1.5 SCFH - Measured by: Rotameter
Calibration Results
Point [CYL. % EXPECTED ACTUAL ADJ.
# it coO METER DVM METER DVM METER DVM
1 1 Dw w.Q_ rcm OD\‘ 'IDDl O\O IOOQ
2121499 | 494 | 499 [s12 [.s12 [ 499 |.499
3121 840 | 3O | RO | g5L | 856
Y141 193 [9.8 | .1983 | 200 D oo
5 1] ©.00[00.0 | QOO0 |00.0 | 0D
5= 501




CO Linear Regression Results:

Y=MX+B ;
Slope(M-)|-= \DD'SOHU

Y Intercept (B) =YL 2"6

Correlation Coefficient(r) = ‘Gl‘ 4999 18
e= A9 03

0.9

0.8

0.7

0.6

0.5 ’_)

0.4

0.3

0.1

ogfﬁ 1 2 3 4 5 6 7 8 9 10

EPA Span Value = £ 2.0% of 10% CO = £ 2%
Cal Volts = Cal Volt Conc - Std Conc = + Conc Diff = £ A%

HOH 454 . 8.5 . .0 - ~,040- =, 400
%fngs V20O | Q.00 . |98 = ,0Z0 = 200
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C350

% DIFFERENCE

-1

1 1 | 1 | I 1 |

@

RUN 1 RUN 2 RUN 3 RUN 4
07/28/06  07/29/06 07/31/06 08/01/06

PRE & POST AUDITS

% DIFFERENCE

‘SPAN

2 k=

3 L 1 1 1 1 1 1 L

<

RUN 1 RUN 2 RUN 3 RUN 4
07/28/06  07/29/06 07/31/06 08/01/06
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SO, ANALYZER
MULTIPOINT CALIBRATION REPORT FORM

Date: "-7%-20b
Analyzer: Make: _ HORIBA Model: _PIR 2000 SN: 403019
Calibration by:_(. inzr
Cal Gas Flow: _1.5 SCFH Measured by: Rotameter
Bp,_ 0. 1D Instrument ID:;_PRINCO
Temp: KD Instrument ID:_TR
Cylinders:
1. # iégm(’:’ 2 A Concentration:__ (00 - C0 % SO, Cyl. Press.: 150 PSI
Certified by:_ MR NOMIDE Date: O4=19-04
2. # C/Q(PQ,} R I Concentration:_| 290 % SO, Cyl. Press.: 409 PSI
Certified by: A‘ Q U@[\b@; Date:_ (2| ’2% -@
3. # A LMO Jw{q 1 ’.? Concentration ]r) 70 % SO, Cyl. Press.: %\D PSI
Certified by:é@@ﬂ_ L:;PE:{] LAY (- f \SEQ Date: O5-15-97]
4. # Pf MO 652_226 Concentration:__ 9O Olp % SO, Cyl. Press.: 1720 pgr
Certified by: S(’ o171 8 Pect ALY Gf"\gﬂDate: O5-14-97)
Analyzer:  Calibrated Range:_0-2500 PPM Output:_0-1.0
Flow: _1.5 SCFH Measured by: Rotameter
Calibration Results
Point [CYL. PPM EXPECTED ACTUAL ADJ.
# # S0O2 METER DVM METER DVM METER DVM
"1 000 | 000 | 000 | OO [~wol | ©.0 | (00D
2 211990 |51l | 8l | 522 | .s22 | si.L | .Sle
j 11770 |96 | .08 | 1.\ | O\
‘50 | 202 |.202 | 146 | 4G
| 1| o¢p 00.0 | 000 | ©0.U | 09

249 . (.49




SO, Linear Regression Results:

Y=MX+B
Slope M) = S Q_U’b ’2;-?-1‘5

Y Intercept (B)=_+ Q0% i 1 -1 5 o

Correlation Coefficient(r) = \q 999 454
2= 999%90Y

0.9

0.8

0.7

0.6

0.5

04

0.3

0.2 ./
0.1 /
%

EPA Span Value £ + 2.0%of 2500 PPM SO, = + 50 PPM
Cal Volts = Cal Volt Conc - Std Conc = + Conc Diff = + A%

250 500 750 1000 1250 1500 1750 2000 ﬁ250 2500

coprs 200

LOW

VOLTS 19

NS . 0.0 = 1500 4300

U . SOL.=-=1b.ow -~ (Ho
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GASES FOR RESEARCH AND DEVELOPMENT
CYL#QCSS"W‘-( & Iqo

PRES (CLo VoL \$o ¢
sty 04500 pae_O2- 14~ 9>
Analycal Method — Q& [Pacam sgget’s

Requested Analyzed
Hydrogen .
Nitrogen A
Argon | '
Air

=

Carbon Monoxide f, S7 Y. 60-/‘

M'elhana

o av. 2/-1a7_
Hellum
Carbon Dioxide 21 '/ . )% 7.




GRD-1 | -

| T |
| gyAmuouE] i

GASES FOR RESEARCH AND DEVELOPMENT
CYL# CL-41627 o

“ﬂ_EREs,_._L&Q=l o VOU=E === _‘ #_
e f S ‘TA‘CT:TMA WA. 98421 '
TEL: (253) 383-3637 '

—— =

THE ONLY LIABILITY oﬁﬁ?ﬁ
| - ~COMPANY FOR GAS WHICH FAILSTO  /
| COMPLY WITH THE ANALYSIS SHALL—
| BE REPLACEMENT THEREOF BY THE
a COMPANY WITHOUT EXTRA COST.

':“.Lz..-"‘.’;ﬁx_iriien 5 "_”la'(SY R S'/:_H ?-‘-‘:—?:'-':'-'-—-_~-:_—._“~:::::.__— N e O "”‘.‘“:,1__“-—'7;";:-
Hellum . , j

catonoonds | (3. 7. 12.57. | |
: DO NOT REMOVE
SES I S O THIS TAG
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Q] Scott Specialty Gases

500 WEAVER PARK RD,LONGMONT,CO 80501

Phone: 303-442-4’700

i Fax: 303- ?7!-7573.

41 "l l "I_.‘ ‘_.I._. T

CERTIFICATE OF ANALYSIS: Interference- Free Multi- Component EPA Prototol Gas

Customer

Assay Laboratory

ENERGY & ENV MEASUREMENT

C/O ED WADINGTON
3730 N. PELLEGRINO DR,
TUCSON, AZ 85749

W“ANA!.TTICAL INFORMATION

Project No.: 00-34135—001 .
o i . PO, No. VEHBAL

SCOTT SPECIALTY GASES . ' .
500 WEAVER PARK RD . - i+
LONGMONT,CO 80601 ' °: °

. This certification was performed according to EPA Traceabllity Protocol For Assay & Certification of Gnauus Callbrlﬂon Sttndlrdl}

Prooedure #G1; September, 1993,

“Cylinder Nimber: ALM052285 Certlfication Date: 4/21/97 Eup. bltl. dat mmoa&-
f Cylinder Pressure®®*: 1996 PSIG BN il
g+ R CERTIFIED Caare s
- COMPONENT * CONCENTRATION K ANALYTICAL Accbmcv*

SULFUR DIOXIDE * 506 PPM .. 4/ 1% NIST Traceable
NITROGEN T e ow e

~-J\

!{_ ; 5&: not \umn cylinder gmlurl Is below 150 palg.

'ﬁudunt urllﬂld #0+/- 1% analyticsl accuracy Is directly tu:ubh to NIST standards,
"8 Tty Broldeol hab been certlfied using corrected NIST SO2 standard values, per EPA guld

'u.

BALANCE

deted 7/24/96 and will fot uﬂm1 ite with Moﬂ h

REFERENCE STANDARD

TYPE/SRM NO.  EXPIRATION DATE  CYLINDER NUMBER CONCENTRATION COMPONENT A
TRM 1861 ;.. 9/27/08 ALMO59505 488.5 PPM . - BON2 el _
INBTHUMEN‘I':“!(:ON o P
,‘ms'rnuuemmoneusemm LAST DATE CALIBRATED
FTIR Systom/8220/AAB9400251 03/20/97 RO )
mNALYZER READINGS ; ISR AP g
T e (Z=Zero Gas R=Referance Gas T=Test Gas  r=Correlation Coeﬂiclent! L Bt
e '.:_. Flut ‘hlld Anslysls Second Triad Analysls .+ Cofibration CIJM B
& ';J-; %y .‘, ..Il . Ch ek 5 | .. & :
#.” SULFUR DIOXIDE ® 8 W i
Dite: 04/14/W7,, Response Unk: PPM Dete: 04/21/97  Responas Unit: PPM cmm-nuuuu-rm;hl e
£ 21e0.904 A UMa8772  T1eB0B77 21203241  R1=488.20  T1w808.43 re0.089800.0 i i . .m ',' e
fa Whesss79 «1,80201 72=008.09 A2=488.83 2201,0000 T22808,78 Constentst B 'I-GOM :
By 231.8428 i f'i-ln- 78 n3a4ss.09 23008340  T3=008.74  RJ=480.80 | se1.000008 % " 0.0,000060- e 2
r’{; _9 e sos.8 (] Avp, Concentration: 80B.0 B _ a-o.onnum_d_ . ‘ldﬂm" L . “;'

R




S0O2 concentration analysis

05/16/06

Vm(std) 1.500
mcf 1.004 dscf= 1.500

Hg 30.11

DH 0.12
temp 70 529 ppm = 513

ml BA ++ 179
Normality 0.0101 Run1 504
Run 2 493

Run3 513
Tank I.D. # ALMO52285 -
avg. ____ 503}



CERTIFICATE of ANALYSIS ¥

EPA Protocol Gases

Zyl. Number: Cyl. Pressure:” Lot Number: ;
3C 62184 5 2000PSIG SFS34489 1centratic c
Assay Date: Expiration Date: Document Number: 1260  ppm 1290
| 01/29/01 01/29/04 7638112 Balance Balance
"Zustomer: P.0. Number: item Number: Kt

AIRLIQUIDE - LOKKEE :

TACOMA, WA 5 ;

- ifdare 1o vand only 16 150 psig

1540 + 10 ppm SulfurDioxide Nilrogen - CC 62136 L9 029 12/02/01

nalyst; | hua.r.\”Tran
Appri | | John Oliveri

\nanufacturer Horiba

Model Number: CMA-331A
Serial Number: 56674503

‘PR Last Calibrated:.  01/12/01
analytical Principle: NDIR

ANALYSIS SUMMARY

01/20/01
Triad!
0
153 153
128 128
1288 1288
i i i il CAVALID:
1285 ppm : ’ :

01_.*_21"51 Sulfur Dioxide
ria

01 32501

153
127 128 128-
1273 1233 1288




Vm(std)

mcf
Hg
DH

temp

- milBA ++
Normality

Tank |.D. #

1.500

1.004
30.11
0.12

70

452

0.0101

CC62184

SO2 concentration analysis

530

05/16/06

dscf=

ppm =

Run1
Run 2

Run3

avg.

1.500




Scott Specialty Gases

500 WEAVER PARK RD,LONGMONT,CO B0501 Phone: 303-442-4700 Fax: 303-772-7673

CERTIFICATE OF ANALYSIS: EPA PROTOCOL GAS

Customer Assay Laboratory Project No.: 08-34135-003

ENERGY & ENV MEASUREMENT P.O. No.: VERBAL
SCOTT SPECIALTY GASES

C/O ED WADINGTON 500 WEAVER PARK RD

3730 N. PELLEGRINO DR. LONGMONT,CO 80501

TUCSON,AZ 85749

ANALYTICAL INFORMATION

This certification was performed according to EPA Traceability Protocol For Assay & Certiflcation of Gaseous Callbration Standards:

Procedure #G1; September, 1993,
Cylinder Number; ALM049127 Certification Date: 4/21/97 Exp. Date:  4/21/2000

Cylinder Pressure®®*; 1860 PSIG

CERTIFIED ‘
COMPONENT CONCENTRATION ANALYTICAL ACCURACY®*®
SULFUR DIOXIDE ® 1,770 PPM +/- 1% NIST TRACEABLE
NITROGEN BALANCE

#¢* Do not use when cylinder prassurs Is balow 150 psig.
*% Analytical accuracy Is Inclusive of ususl known error sources which at least include precision of the messuremant processas,
Product certified as +/- 1% analytical accuracy Is diractly traceable to NIST standards.
® This Protocol has been certified using corrected NIST SO2 standard values, per EPA guidance dated 7/24/98 and will not correlate with uncorrected Protocols.
REFERENCE STANDARD

TYPE/SRM NO. EXPIRATION DATE CYLINDER NUMBER CONCENTRATION COMPONENT_

NTRM-R-16986 7103/98 ALMO57797 3131, PPM SULFUR DIOXIDE
INSTRUMENTATION

INSTRUMENT/MODEL/SERIAL# LAST DATE CALIBRATED ANALYTICAL PRINCIPLE
FTIR Bystem/8220/AAB9400261 C 03/20/97 Bcoit Enhanced FTIR

_ANALYZER READINGS

(Z=2Zero Gas R=Reference Gas T =Test Gas r= Correlation Coefficlent)
First Triad Analysls Second Trlad Analysis Callbration Curve

SULFUR DIOXIDE ®

Dete: 04/14/87  Response Unk: PPM Date: 04/21/97  Responss Unit: PPM Concentretion= A+ Bu+ Cx2 + D3 4+ End
Z1=0.7210 R1=3127.7 Ti=1767.1 Z1=0.4020 A1=3126.8 Ti=1770.2 1=0.998990 1es8 ’
A2=3131.7 12=4.8770 T2=1788.1 R2=3132.3 12=8.6540 T2=1789.3 Constanta: A=0.00000
23=4.6770 = Ti=1708.1 RI=3133.7 23=4.9410 TI=1770.9 Ri=3134.9 B=1.00000 €=0.00000

Avy, Conostration: 1788, PPM Avg. Concentratlon: 1770. PV D=0.00000 E=0.00000

ANALYST: '2% m

DEVON VONFELDT




S02 concentration analysis

05/16/06

Vm(std) 1.500
mcf 1.004 dscf= 1.500

Hg 29.85

DH 0.12
temp 70 530 ppm = 1773

ml BA ++ 6 1 9
Normality 0.0101 Run1 1775
Run 2 1781
Run3 1773

Tank |.D. # ALMOA49127

avg. [0}




of APualyece

ANALYTICAL CONTROL LABORATORY ANALYSIS
METHYLENE CHLORIDE - OPTIMA

Catalog No. July 23, 2003

This is to certify that this lot was tested and found to comply with the specifications for this product.
The following are the actual analytical results obtained:

TESTS ACTUAL ANALYSIS

Assay 99.9%

Color 5 APHA

Description _ Clear, Colorless Liquid
Free Halogens Pass Test
Identification Pass Test

Fluorescence Background (as Quinine Sulfate) Not more than 1 ppb
Certified for EPA Test #1625 Pass Test

Pesticide Residue Analysis (as Heptachlor Epoxide) Not more than 10ng/1
Density (g/ml) at 25°C _ L.317-

Optical Absorbance At 254 nm
At 240 nm
At 233 nm

Refractive Index at 250C

Residue after Evaporation

Titratable Acid

Preservative (Amylene)

Water (HpO) :

. 0.002

0.10

0.54

1.4209

0.4 ppm
0.00004 Meq/g.
64 ppm
0.008%

Chemical Division ' é%"\ g ”2’-‘{“
1 Reagent Lane AppI'OVEd By

[ ]
FlSher- Fair Lawn, N.J. 07410

[ ] age
cientific e Edgar E Hess
* Q.C. Laboratory Manager




of #nalyscs

ANALYTICAL CONTROL LABORATORY ANALYSIS

ACETONE - OPTIMA

Catalog No. A929

Lot No. 023283

June 4, 2002

This is to certify that this lot was tested and found to comply thh the specifications for thls product.

The followmg are the actual analytical results obtained:

TESTS

Assay

Color

Description

Identification

Fluorescence Background (as Quinine Sulfate)

Pesticide Residue Analysis

(As Heptachlor Epoxide)

Substances Reducing Permanganate

Solubility in Water

Aldehyde (as HCHO)

Density (g/ml) @ 25 Degrees C

Methanol (CH30OH)

Isopropyl Alcohol ((CH3)2CHOH)

Optical Absorbance At 400 - 350 nm
At 350 nm
At 340 nm
At 330 nm

Refractive Index at 250C

Residue after Evaporation

Titratable Acid

Titratable Base

Water (HpO)

ACTUAL ANALYSIS
99.6%

5 APHA

Clear, Colorless Liquid
Pass Test

Not More Than 1 ppb

Not More Than 10 ng/L

Pass Test
Pass Test
0.0005%
0.7849

0.03%

0.01% .

0.001

0.004

0.05

0.67

1.3566

0.4 ppm
0.0003 Meq/g
<0.0001 Meq/g
0.3%

Approved By: W Z)mﬂm(

Robert Dowd
Q.C. Laboratory Manager

Chemical Division

FiSl‘lel' 1 Reagent Lane
Fair Lawn, N.J. 07410

® [ ¥ 1] » N
sclel‘lil'llﬂ 201-796-7100




Keithley Instruments, Inc.
KE I TH L EY 28775 Aurora Road
Cleveland, Ohio 44139

(440) 248-0400
Telefax: (440) 248-6168

Certificate of Calibration

Model 2700 Serial No 0872585 Date 13 Mar 2002

This notification serves to certify that the unit described above has been inspected
and tested in accordance with specifications published by Keithley Instruments,
Inc.

The accuracy and calibration of this instrument are traceable through reference
standards that are compared, at planned intervals, to national standards maintained
by the National Institute of Standards and Technology (NIST), by comparison to
natural physical constants or self-calibrating ratio type measurements.

The measurement standards which support this calibration are calibrated on a
schedule to maintain required accuracy level.

%Aﬂ%. Lo

James A. Crane
Metrology Services

PA-214 Rev. E
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JOTUL

June 3, 2006

Mr. Chip Wadington

Lokee Testing Laboratory
13235 Prairie Circle East
Sumner, Washington 98390

Dear Mr. Wadington,

The following is a guideline for adjusting the air control of the Jatul C350 in order to
achieve burn rates in the appropriate categories. The blower speed for each test category
is also indicated.

The primary air is operated by a slide type control located at the upper right front corner
of the stove.

The secondary air is controlled through an opening located at the center rear bottom of
the stove. Secondary air is a non-adjustable fixed opening size.

Air Control and Blower Setting

Burn Rate - Primary Air Blower Speed / Time on

Low (Min. dry kg/hr) 1/8” Open Low / On at 30 minutes
Med. Low (< 1.25 dry kg/hr)  3/16” open Low / On at 30 minutes
Med. High (1.25-1.90 dry kg/hr) 1/4” open Low / On at 30 minutes
High (Max dry kg/hr) Max. open High / Entire test

Air and blower setting information contained in the operation manual will be presented in
a way as to be representative of the information contained above.

Rl

Roger urinton
Project Englneer

Jotul North America
55 Hutcherson Drive
Gorham, Maine 04038

Tel. (207) 797-5912
Fax (207) 772-0523

Jptul North America
P.O. Box 157, Portland, Maine o4104  www.jotulflame.com
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ID=2875916606

Now used by leading appli- Tapes
ance manufacturers p——— - m— - »

; i . . . BB L S A By TARARI (GO
Fil-Toc is today's leader in developing sealing W17 AE  (4Bmm) | 1440 (440 M)
ropes and tapes for the Hearth Products e, (U B 200 BT Oy o
industry. Qur ropes in graphite black offer g (somm) | 2800 GOM)
Increased abrasion resistance and longer life. e A :f il - AR 0 M:“‘i‘-*
All ropes and tapes are available with pres- T T T T =7
sure sensitive adhesive for ease of installa- e (eamm) | 800 (®8OM) _
tion. Sizes shown below flt mosit appliance KA8T TR/ T A v Tt U Bttt | RA000} BN |
renirements. Other styles and sizes avail- i @5ANM) | AT @emm) | 2000 (G1OM),
shis (F'nn Brodirt Nt Aheet) il e i ﬁ%m‘ T

e s samm ] 8ne " (d8mm) | 1800 eX
Ropes o T B R PR
DIAMETER Knittad 11/8* (28,5mm) 18" 1y (3,2mm) 630' (200 M)
STYLE NO (mm.) o Tagpoles Tape 138" (35mm); 174" puio($,35mm) @50 (200 M)
TUEDABT T g o (hi2mo) |- G000 HRIBRS LY Woven : PRl R B N
Tedpole Taps | OB
FIl=-TEC
™
FIL-TEG, Inc,
P.O. Box B

All ropes and tapes shown on the tables above

are available from stock. It's easy to buy direct

from America’s leading manufacturer of Hearth
Appliance Seals.

Hagerstown, MD 21741-1191
Phone: (301) 824-6166
FAX: (301) 824-6938

@ Fil-Tee

PEE/686

FIL-TEC™ Graphite Coated Appliance Seals
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LOW DENSITY ROPE _

TYFE #1 TYPE #2
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*gpecfications apply to plain white rope gaskeling
gupplied BLik In A casa. Apglying Jraphits, aghasive 0!
BTEE may reduce diamater and yiekd of Inishad Sroduct

Widtn/vieks Tolerance: sd%

Quanttes/Gagy will vary.

Packaging Specifications
Case Size: 16%" X 154" X 18"
(39,4 X 39,4 X 45,7 o)
Casa Welght: 30-45 Ibs. (14-21 k)
Cases/Skid; 18
Siid Size: 51 X 38" X 60"
(130 X 87 X 162 cm)

gc-12-85 99:20 TOIJOTUL
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FIL-TEC, Inc.

P.O. Box B

Hagerstown, MD 21741-1191
Prone; (301) 824-6188

FAX: (391) B24-6938

FROM:301B24E308 P&3
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PRODUCT DATA

HIGH TEMPERATURE
GASKETING
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P roperties (Plain Whita)

Service rating to 1000° F (538° C). No environmental hazards (non-asbestes). Flexible for easy instal-
lation around corners and bondable 10 most materials. Excellent thermal endurance and chemical
resistance (pH range 4-9). Resists moset acids and dilute alkalies.® Will not absorb water or atiract
motd/mildew. Durable for long fife under abrasive conditions. Minimal unravel/fraying when cut.

| Features (Optiona)

Advantages

Applications:

Available with Graphite coating

More abrasion resistant than
natural white; Biack ¢color blends
with unit...giving a higher quality
appearance. Ends gasket paint-
ing/sticking problems.

Avallable wilh pressure sensitive  Faster installation and increased

adhesive appliad to one side
of rope.

productivity. Eliminates messy
glyes and cements.

Available with wire jacket

Longer lasting and increased
sirgngth.

Available with wire mesh core

Rezilient under pressure. .,
springs back upon load release

Impregnated with PTFE (see
separate product data sheet).

Available in four density levels

Low cosfficient of friction,
Excellent chemical resistance.
Choaose the density that meets
your needs

Boilers
Zectional Boilers
{Betwesn Sactions)
Gas Firgplaces
Wood Stoves
Gas Stoves
Coal Stoves
Tile Stoves
Paliet Stoves
Furnaces
Qvens
Dust Coliectors
Pollution Control Equipment
Low Pressure Castings
Kiln Car Seals
Tadpole Tape Core Material
Flraproof Safes

‘Excaptions; Hydratluorle and Hot Fhasphorie Al

See back for sizes available and speciticalions

P.0. Box B « Hagerstown, Maryland 21741-119
BS-12-66 §9:18 TO:JOTUL

1 + Phone (301) 824-6166 = Fax: (301) 824-6938
FROM:3018246938 Fe
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M ydali
0.125” Manniglas® 1200, 1900, 2000

NONWOVEN GLASS-FIBER FOR CRITICAL THERMAL BARRIER APPLICATIONS
PRODUCT COMPARISON SHEET

Note: Product data sheet presents nominal property dats only and should not be interpreted as = specification.

Test Method
Property G1200 MG1900 MG2000* Based On
Thickness (inch) 125 125 125 T
@0.5 psi
Basis Weight 260 213 ~208 TAPPI T-410
(1b/2880 f)
Apparent Density (Ib/ft") 87 7.5 7.0
@ 0.5 psi _
Tensile Strength (Ibfin) TAPPI T-494
Machine Direction 45 41 -30
Cross Direction 50 29 ~30
Ash 94% 94% 94% TAPPI T-1013
Thermal Conductivity ASTM C518-91
(BTUsin/hrof."F) | - o
7F 0.24 21 23 ;
250°F 0.28 27 31
500°F 0.41 40 48
750°F 0.57 .64 76

- *MG2000 is under dcvcloumént Data were collected on limited sampling,

isulation Efficlency Effects

~ MG2000 [§
MG1800 B
1200 |

0 200 400 §00 BOOQ
; Temperature (F)

Prepared 1720003

¥ Lipchall PO Box 328, Tray, New York (218]
&8 Guape Stvaet Graen [eland, Wiew Yerk 12183
Phoaw:  (518) 2736320 le (518) 2736361 Qnp-line: wwlydail.m
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PRODUCT

NARYLAND REFRACTORIES
Medium Duty Fireclay Swick ECHN]CAL DA]_A

CLASSIFICATION AlTumina-Silica Fireclay Brick
ASTM C-27 Medium Duty

P.EE Cone 29 - 30
METHOD OF MANUFACTYURE Dry Press

CHEMICAL ANALYSIS (approximate!

Silica [590] £9.5%
Alumina [A1503] 34,14
Ferrie Oxide [Feslls] ' 2.7%
Titania [Ti0;1 1.8%
|
Alkalies [Nes D+K0] 1.9%
MODULUS OF RUPTURE 700 - 1000 pei
APPARENT POROSITY _ 14% - 16%
|
BULK DENSITY 129 Tbs./cu.ft. |
|
|
|

MOTE: ALl data subject tw roasonsble deviation and sheuld.not ho uaed for
spssification purpeses.

3601

P5-04-06 18:44 TO:JOTUL FROM:781 938 4799 PE2



88-10-86 11:23 JOTUL ID=2875916686

PO1-/86
RG125 & RG160
Airllow cubic malers/hour
&0 . B0 120 160 200
x — 75 g
i | -
s . ] 5 8
P - : 30 &
£ 's* - %
. \ g
80 p— ’G - SR .. 225 %
£
| \ o \ ?
L
60 AN

& v \ 190
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a Y
20 40 60 80 100 120
oG Mz w = w50 Hz  Alrflow GFM (cublc feet /minute)

+ Shallow, compact radial biowers; air enters through center of impelier and exhausts
. through port on side of housing
"+ Mount in any position. Can be used for sither pressurizing or evacuating
'+ Also excallent for spot cooling.

AC FLATPAK Specifications
Curve PART Typeof AG CFM Terap.  Wat, Approvals
P Numbar  NUMBER Boaring Valls Mertz Walts @0" dBA Max *C  (oz) Wiring UL GCBA VDE

Ball 115 E0/60 19 55 B0 B0 30 leads' N v
Bal 230 5o/60 19 65 G0 80 _ 30 Leads' Y N Y
(7w F

5 RG160-28/06S Bal 115 &0/60 50 131 69 80 80 Leads® v N v
2 RGI1E0-28/56S Bal 230 &0/60 B0 131 69 80 60 teadst v v W

' 22 AWG 12.2" (310MM) leads
* 18 AWG 12.8° (325MM) leads

\
0 7.1080) — .
[~ " 65 (168) =it
i e {57 14) | ALY
» [ ; +] 2
i £.8)
. _ ax
3 s |
! (‘s?fu; r ""ll
i . iy x
L L_ ; ! %ﬂ , 128
- e E// 4 (100} = 7 ’ !“;":3
& ! L. ol - J%’/

T
N

rd
E o 6.3 48 D i wine
Trgl o G303 0 nares

RG125 RG160
Contact ebm/Papst at 860-874-1515 = Fax: 860-674-8536 » E-mail: sales@ebm.com for Technical Assistance 157

i @ shm/Papet 1505, 1996, 1837, ebM/Paps! ruserves te Aght o change eny sgscilioatons of dala withgut netiza,
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June 3, 2006

Mr. Chip Wadington
Lokee Testing Laboratory
13235 Prairie Circle East
Sumner, Washington 98390

Dear Mr. Wadington,
The following is a guideline for adjusting the air control of the Jotul C350 in order to
achieve burn rates in the appropriate categories. The blower speed for each test category

is also indicated.

The primary air is operated by a slide type control located at the upper right front corner
of the stove.

The secondary air is controlled through an opening located at the center rear bottom of
the stove. Secondary air is a non-adjustable fixed opening size.

Air Control and Blower Setting

Burn Rate - Primary Air Blower Speed / Time on
Low (Min. dry kg/hr) 1/8” Open Low / On at 30 minutes
Med. Low (< 1.25 dry kg/hr) 3/16” open Low / On at 30 minutes
Med. High (1.25-1.90 dry kg/hr) 1/4” open Low / On at 30 minutes -
High (Max dry kg/hr) Max. open High / Entire test

Air and blower setting information contained in the operation manual will be presented in
a way as to be representative of the information contained above.

S‘i/rrlc Yy,

ﬁ/&zi /LZ-L) Lpﬁm

Roger W. Purinton
Project Engineer

Jotul North America
55 Hutcherson Drive
Gorham, Maine 04038
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Operation

Read the following section carefully before building
a fire in your lgtul C350 Fireplace Insert,

Fuel

This stove is designed to burn natural wood ONLY.
Wood that has been air-dried for a period of 6 to 14
months will provide the cleanest mos: efficlent
heat. Frequent use of green or Inadequately sea-
soned wood is conducive to craosote siccumulation
and genarally poor parformance.

DO NOT BURN...

»Coal « Treated or painted woed
«Garbage « Chemical Chimney cleaners
«Cardboard » Colored paper

+Solvents « Any synthetic fuel or logs

The burning of any of these materials can result in
the release of toxle fumas. NEVER USE GASOLINE,
GASOLINE-TYPE LANTERN FUEL, KEROSENE, CHAR-
COAL LIGHTER FLUID, OR SIMILAR LIQUIDS TO START
OR “FRESHEN-UP” THE FIRE, Always kuep such
liquids away from the heater at all times,

ID=2075916606

WARNING:

OPERATE THIS PIREPLACE INSERT
ONLY WITH THE FRONT DOORS
FULLY CLOSED. PARTIALLY GPENED
DOORS MAY RESULT IN OVERFIRING.
ALSO, IF DOORS ARE LEFT PARTLY
OPEN, GAS AND FLAME MAY BE
DRAWN OUT OF THE STOVE OPEN-
ING, CREATING RISKS FROM EOTH
FIRE AND SMOKE.

WARNING

NEVER ALLOW THE FIRE TO REST
DIRECTLY ON THE GLASS. THE LOGS
SHOULD ALWAYS BE SPACEL AT LEAST
ONE INCH FROM THE GLASS TO ALLOW
FOR PROPER AIR FLOW WITFIN THE
STOVE.

Air Control Settings

A single lever regulates the Primary Alr flow that
controls the intensity of the fire and consequent
heat output and burn time, This lever is located
within the slot on the upper right front of the
firplace insert.

When first starting or raviving the fire, the
control lever should be set at the far right position

to allow the maximum amount of air Into the stove,

See fig, 19, After the fire is well-established, the
lavar should be set at position te moederate Incom-
ing air to maintain the desired long term heat
output and/or burn time.

In general, the more alr made available to the
fuel will result in the hottest fire intensity and the
fastest fuel consumption, Alternatively, the less air
made avallable to the firebox will result in low heat
output and slow fuel consumption.

Blower Settings / Air Control
Use the following gulide to establish optimal perfor-
mance from the C 350.

Burn Rate  Alr Control Setting  Blower Speed
Low 1/8" Open Low / On at 30 min.
Med. Low 3/16" Open Lew / On at 30 min.
Med, High 1/4" Open Low / On at 30 min.
High Max. Open High / On

Figure 19. Air Control Setting

Pel/01






Appendix A

EXAMPLE CALIBRATION/DATA FLOW

All individual test run raw data sheets are organized in a manner that would allow a data
reviewer to follow the data as it is being calculated in a step by step fashion. In many cases, the
equations used to calculate a specific required data are given on the raw data sheets themselves.

For example, the particulate emission rate in g/dscf is calculated on Data Sheet #7. However,
the data used to derive this data begins on Data Sheet #2 (Meterbox Data Sheet) where the meter
volume (cubic feet), average meter temperature (°F), average AH (in. H0), and average Barometric
pressure (in. Hg) are recorded and averaged. Each of the averages for these parameters are used in
equation 1 on P. 7 where the volume (MCF) is converted to dscf.

The moisture catch total (g. HyO) on the Particulate Catch/Moisture Data sheet (p. 3)is
transferred to P. 7 and the percent stack moisture is calculated in equations 2 and 3.

The gross and net gravimetric (g) particulate catches are determined and calculated on PP. 3-
6. Pages 4-1, 4-2 and 4-3 show the initial (tare) constant weights for filters (p. 4-1) and beakers (p. 4-
2) and the final constant weights (p. 4-3) for those filters and beakers used for each run. Final and tare
weight data is transferred to P. 3 and the gross gravimetric (g) catch for each filter and beaker is
calculated. On P. 5 the gravimetric catch for each blank is calculated. The gross gravimetric catch for
each filter and beaker is transferred to P. 6 and the net gravimetric catch (g) is calculated, as well as
front half and back half catch totals. The net gravimetric catch (g) is transferred to P. 7 and the grain
loading/dscf is calculated in equation 4.

Some data sheet specific information is listed below on a page by page basis.

P.8 The % ambient moisture is determined by interpolating from psychrometric charts
which are contained in the State of Oregon Department of Environmental Quality's "Standard
Method for Measuring the Emissions and Efficiencies of Woodstoves".

The % relative humidity is determined from the wet bulb/dry bulb temperature
readings using the tables found in Section 3.1.2.4 of the State of Montana Air Quality
Bureau's Quality Assurance Manual.

P. 10 The uncorrected moisture meter readings are corrected for pin insulation and may or
may not be corrected for ambient (wood) temperatures. All corrections are based upon the
correction equations or tables supplied by the moisture meter manufacturer. (These are
standard, known corrections.)

P. 11 The moisture meter readings are corrected as discussed above.



P. 12 The gas concentrations shown for each gas monitored (COy, O, CO and 50) are
determined by converting the analyzer's voltage output recorded on P. 12 to the concentration
shown using the analyzer's current calibration curve. The SO, concentration is determined

using the manufacturer's calibration curve and the current calibration curve.
The cal. W/B (calculated wet bulb) temperature is obtained by first determining the

9% moisture in the extracted flue gas stream using the temperature data from thermocouples 1
(Wet Bulb) and 2 (Dry Bulb). Then based upon the stack temperature (thermocouple 3) and
the % moisture in the extracted gas stream, a calculated wet bulb temperature is determined.
All data is derived from the psychrometric tables found in the State of Oregon's "Standard
Method for Measuring the Emissions and Efficiencies of Woodstoves".

The following pages contain the equations used to generate the data on Tables 3-5 on the computer

printouts:

Dry Gas Volume (standard):

Vm*17.65* mef * (Pbar A ﬂ)
13.6

Vinistd) = T

Volume of Water:

Vulsa) = (0.04707)(m He0)

Moisture Content:

m=[_"_‘"_]*wo
Vw + Vimlsta)

Dry Burn Rate:

Br:(th-(th*%}bo)J*gg
2.2046 6




Where:

Carbon Balance (Np):

_ KsNc
Nt=
(YCO:+YCO+ YHC)
Stack Flow Rate (Qgq):
Qwu = KaNBr
Particulate Concentration (Cy):
C = L
Vm{std]
Particulate Emission Rate (E):
E = C:Qs
Proportional Rate Variation (Pr):
. 1 .
s O Si* Vst %100

1 Oz; [Si * Vmi(sld)]

Br= dry wood burn rate, kg/hr.
Bws = Water vapor in the gas stream, proportion by volume.
cg = Concentration of particulate matter in stack gas, dry basis, corrected to

standard conditions, g/dscm (g/dscf).
E= Particulate Emission Rate, g/hr.

AH = Average pressure differential across the orifice meter
(see Figure 5-2), mm H20 (in. H20).

K3 = 1.0 1b/Ib (English)
1000 g/kg (metric)
Ky = 002406 dsm3/g-mole(metric)

384.8 dsct/Ib-mole (English)



Tstd =

Vm(std) =

Vw(std) =

13.6 =

100 =

Total amount of particulate matter collected, mg.

Dry gas meter correction factor.

Gram atoms of carbon/gram of dry fuel (Ib/Ib), equal to 0.0425.
Total dry moles of exhaust gas/Kg of dry wood burned.

Percent of proportional sampling rate.

Barometric pressure at the sampling site, mm Hg (in. Hg).
Total gas flow rate, dscf/hr.

Concentration measured at the SO analyzer for the withe 5 minute
interval, ppm.

Concentration measured at the SO, analyzer for the first 5 minute
interval, ppm

Absolute average DGM temperature (see Figure 5-2), °K (°R).
Standard absolute temperature, 293°K (528°R).
Volume of gas sample as measured by dry gas meter, dem (dcf).

Volume of gas sample measured by the dry gas meter, corrected to standard
conditions, dscm (dscf).

Volume of water vapor in the gas sample, corrected to standard
conditions, scm (scf).

Wet wood weight.

Dry gas meter calibration factor.
Measured mole fraction of CO (dry).
Measured mole fraction of CO; (dry).
Assumed mole fraction of HC (dry);
=0.0088 for catalytic woodheaters
=0.0132 for noncatalytic woodheaters
=0.0080 for pellet fired woodheaters
Total sampling time, min.

Specific gravity of mercury.

Sec/min.

Conversion to percent.



MS5H PARTICULATE SAMPLING TRAIN

Probe

3/8" seamless SS-20" long. Outlet end of probe is attached to a SS outlet fitting with a
Sweglock SS union. The probe is unheated except for the portion that is in the stack and the
heated filter box. The probe is sealed to the stack with a washer.

Filter Holder

A 3" or 4" standard MS5 filter holder. A SS filter support with gasket.

Filters

3" or 4" fiber glass (#25 glass) manufactured by Schleicher and Schuell.

Front Half Filter Heater

A box containing a fan for air circulation and a cone heater. The temperature in the box is
monitored with a type K thermocouple and adjusted with a voltage regulator to maintain a
temperature below 248 °F.

Desiccant

Indicating silica gel, 6-20 mesh. The silica gel is changed as needed.

Filter (Back Half) Holder

Same as front half 3" or 4" filter.

Impinger Gas
Type K thermocouple threaded into the exit "arm" of the impinger. Ice is added to the cooler

whenever necessary to maintain an exit gas temperature less than 68 °F.
Meterbox
RAC Stack Sampler modified by EEMC
Ranges: 0-1.0" inclined water manometer
0-10.0" vertical water manometer
Accuracy: Dry gas Meter 0-999.999 cu ft £1.0%

Temperatures are monitored using two type K thermocouples.
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Appendix B
SAMPLING PROCEDURES AND INSTALLATION DESCRIPTION

This section is broken into two major parts. The first contains a brief description of the sampling
and procedures used by LoKee Testing Laboratory when performing a test using EPA Methods 28, 28A
and 5H. The second section contains a complete listing of all equipment in each of the major sampling

trains and a diagram of each major train.
LoKee Testing Laboratory uses EPA MSH for the particulate sampling procedure and collects the

required data so that efficiency of a unit can be calculated using the Oregon Method.

TEST FACILITY AND WOOD HEATER EQUIPMENT LIST

1 Flue Pipe
The diameter of the 24 gauge black steel flue pipe used for each stove varies with the

size of the stove's flue collar, e.g., 6" flue pipe is used with a 6" flue collar. The joint at the flue
collar is sealed with mortar. The pipe is attached to the stove at the flue collar with three sheet
metal screws. All sampling ports are sized for the sampling probes and sealed using washers.
2. Insulated Flue Pipe
The diameter of the insulated flue pipe matches the diameter of the flue collar on the
stove. The 6", 7" and 8" pipe meet the requirements of UL 103 HT. The SO, injection loop port
is sealed with high temperature silicone sealant.
3 Liquid Seal
The liquid (oil) seal used by LoKee varies in size with the flue pipe. The seals are made
of 12 gauge steel. The liquid sealant is mineral oil. The cooler consists of 3/8" copper tubing
which is coiled in the bottom of the lower half of the seal. Ambient air is pumped through this
line when necessary to cool the seal.

4. Supports
The lower half of the seal and the 24 gauge steel black flue pipe is supported by the

stove. The upper half of the seal and the insulated flue pipe are hung from wooden supports.
5; Platform Scale
Platform (30" X 30" deck)
Manufacturer: Weightronics
Model: platform: DS-014/SN 4479 readout: W1-110/SN 016409
Type: Electronic
Range: 0-1000 1b.




Capacity: 1000 Ib.
Resolution: 0.1 Ib.
Accuracy: +0.1%
Fuel Balance Scale
LoKee uses the platform scale listed above to weigh the fuel charges.

Fuel Storage Area
LoKee stores the fuel in a humidity and temperature regulated room.

Moisture Meter

LoKee has two moisture meters which it uses to determine wood moisture levels.
The primary meler is:

Manufacturer:  Delmhorst Instrument Co.

Model: RC-1C/SN 16152 with 26-E probe and #496 insulated pins.
Type: Electrical Resistance
Resolution: 10.1% moisture
Ranges: 6-11%, 11-25%, 25-80%
Accuracy: Moisture Content Accuracy
6-12% 10.5%
12-20% +1.0%

20%-saturation point +2.0%
Type of Calibration: The RC-1C is equipped with two potentiometers (Zero and
Span) which are checked and adjusted on a daily basis. The unit is also checked with a
calibration block.
Electrode and Pin Type: 26-E probe and #496 insulated pins

The backup moisture meter:

Manufacturer: Delmhorst Instrument Co.
Model: G-30SN/2477 with 26-E probe and #496 insulated pins
Type: Electrical Resistance
Resolution: +0.1% moisture
Accuracy: Moisture Content Accuracy
6-12% +0.5%
12-20% +1.0%
20%-saturation point +2.0%
Type of Calibration: Calibration is accomplished with an internal calibration point

and a potentiometer. The calibration can also be checked against a calibration block.




Description of Operation: The pins are pounded into the wood to be sampled. The meter reading
is recorded on Data Sheet #10 (Wood Moisture) or Data Sheet #11 (Density Determination). This
is the uncorrected reading which is then corrected for pin insulation and, as needed, temperature
using the correction tables for each parameter supplied by the manufacturer.

Temperature Monitors

The temperatures are monitored with Type K thermocouples. Each thermocouple's
calibration is checked prior to use.

The thermocouple readout is an Omega Model 410B-K/SN 05/4475, with a range of -58
°F to 1999 °F (type K) and an accuracy of +0.9 °C, which can be read at £0.1 °F. EEMC reads
and rounds to 1.0 °F. The single channel readout is interfaced with a manually operated selector
switch that allows 24 channels to be monitored with the same readout. The thermocouples are
attached to the test unit with sheet metal screws. The thermocouples monitoring internal stove

temperature are sealed at the point of entry with sealant.

10. Draft Gauge

Manufacturer: Dwyer

Model:

Type: Inclined Water Manometer

Range: 0-0.25" water

Resolution: 0.001" water

Accuracy: +0.001" water (readability)
11. Anemometer

Manufacturer: Dwyer

Model: 480 Vaneometer/SN S 222 D

Range: 0-400 FPM

Accuracy: +5% of full scale from 0-1 FPM
12. Humidity Gauge

Manufacturer: Bacharach

Model: SAC

Type: Sling Psychrometer

Range: Wet Bulb: 30-110 °F

Dry Bulb: 30-110 °F

Resolution: 11 °F

Accuracy: +1 °F
13. Barometer

Manufacturer: Princo Instruments, Inc.

Model: NOVA 469



Type: Mercury Barometer

Range: 20-32" Hg
Resolution: 0.01" Hg
Accuracy: 40.01" when calibrated and installed as per the

manufacturer's written operating instructions.

Equation 6.3.1a of the "Standard Methods for Measuring the Emissions and Efficiencies of
Residential Wood Stoves" and equation #1 are programmed into a Hewlett Packard 15C calculator which
first calculates stack gas flow rate and then the AH. The stack gas flow rate and AH are both recorded on
Data sheet #2. The AH is used to set the flow rate through the dry gas meter at 5 minute intervals during
the test.

In order to successfully maintain the correct sampling ratio, the following data is recorded on
Data Sheet #2 (Meter Box Data Sheet): temperature (°F) at the SO injection rotameter (Tr), pressure
(inches HyO) at the SO injection rotameter (Pr), SO, injection rate (cc/min), barometric pressure (BP)
(inches Hg), stack gas SO, concentration (ppm SO5), sampling ratio (Sr), and the average dry gas meter
temperature (°F). This data is entered into the HP15C, which is used to first calculate a stack gas flow rate
(dscf) and then a AH for every sampling interval. The flow rate through the dry gas meter is adjusted and

maintained by maintaining the appropriate AH.

CEM MONITORS
1. Calibration Gases

LoKee uses vendor certified (£2.0%) calibration gases for each CEM. The concentrations
purchased coincide with ranges specified in MSH. Upon receipt of the cylinder, the
concentrations are verified with Method 3 (ORSAT) analysis.

2. Flow Regulators
LoKee uses a variety of standard gas flow regulators to meter the flow of calibration gases from

the cylinders.

3, Point of Injection
Calibration gases are injected directly into the end of the probe. The line carrying the calibration

gases from the cylinders is connected to the probe with a short piece of rubber tubing.

4. Sample Gas Conditioning System
The combustion gas is conditioned with a train that is a duplicate of a MSH train. It contains the

following components:

SS probe
Glass 4" M5H filter and holder in a heated box



4 1000 ml glass impingers
Glass 4" M5H filter and holder
Indicating silica gel
Type K thermocouple to monitor exit gas temperature
Thomas pump
Filters
The filters used are the same as EPA M5H filters.
Manifold and Exhaust
The gas stream is delivered to each analyzer through a manifold and flowmeter with the excess
gases being routed to an exhaust.
CO Analyzer
Horiba PIR 2000/SN 408005
Nondispersive infrared (NDIR)
The gas stream flow is controlled by a SS flowmeter downstream of the analyzer. The calibrated
range used is 0-10.0% by volume. The resolution is 0.01% CO. The manufacturer's specification
given for linearity is £1.0%.
COy Analyzer
Horiba PIR 2000/SN 407069
The CO, analyzer is also a NDIR and is operated in exactly the same manner as the CO

analyzer. The range of the CO; analyzer is 0-25.0% CO,.

COMBUSTION GAS ANALYZER TRAIN OPERATING INSTRUCTIONS

Pretest Preparation, Checks and Audit Procedures
1.  Clean the probe with acetone and a brush. Seal the end of the probe for a leak check.

2. Remove the filter holder from the sample box and change the filter.

3.  Empty water from all the impingers in the train. Clean all impingers and fill the first 2
with 100 ml of water. )

4,  Remove the second filter holder from the train and change the filter.

Visually check the indicating silica gel in the fourth impinger. If it is visibly impacted
by water, replace the silica gel with dry silica gel.

6.  Turn on the pump and perform a leak check on the entire train. This is done by placing
the exhaust line in water. A successful leak check is accomplished when no bubbles are
detected.

7. Slowly release the plug from the probe to prevent any back flushing,

8.  Turn off the pump.



10.
11
12,
13.
14.
15.
16.
17.
18.

19.

20.
A
22.
23.
24,

Turn on the heat in the sample box. Adjust Variac voltage controller so that temperature
in the sample box does not exceed 248 °F.

Open the bypass valve on the pump.

Connect the probe to the zero/span gas delivery line.

Turn on the zero gas and adjust the flow rate to 1.5 SCFH.

Wait until the zero gas has completely flushed the train and a stable reading is obtained.
Record the zero gas readings of the DVM on Data Sheets #15.

Turn off the zero gas at the cylinder.

Disconnect the zero/span gas delivery line from the zero gas cylinder.

Connect the zero/span gas delivery line to the span gas source for each analyzer.

Turn on the span gas and adjust the flow rate to 1.5 SCFH. Wait until a stable reading is
obtained on each analyzer. Repeat until all three analyzers are spanned properly.

Record the span gas readings of the DVM. Record the analyzer's output and all other
pertinent information Data Sheets #15.

Turn off the span gas at the cylinder.

Disconnect the probe from the zero/span gas delivery line.

Insert the probe in the stack.

Close the bypass valve on the pumps.

Approximately 15-20 minutes before the actual start of the test, furn on the pump and
adjust the flow through each analyzer until the flow rate is 1.5 SCFH.

Operation During Testing

1.

Monitor the flow rate to the analyzers periodically to maintain a flow rate of 1.5 SCFH.
Make any necessary adjustments.

Record data as follows:

a. At the start of each 5 minute data cycle, record the scale weight, wet bulb/dry
bulb, stack gas temperature and static pressure on Data Sheet #12 (Gas Data).

b. Record the combustion gas (COy, Oy and CO) analyzer data and the SOy
analyzer data on Data Sheet #12.

(2 Record the remainder of the temperature data.

Post Test Checks and Audit Procedures

1.

. = B N

Remove the probe from the stack. (Be careful when handling the probe as it can be
quite hot.)

Seal the end of the probe.

Perform a leak check on the entire train.

Slowly release the plug from the end of the probe to prevent any back flushing.

Turn off the pump.
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10.

11,
12,
13.
14

15.

16.
17.

Open the bypass valve on the pump.

Connect the probe to the zero/span gas delivery line.

Turn on the zero gas and adjust the flow rate through each analyzer to 1.5 SCFH.

Wait until the zero gas has completely flushed the train and a stable reading is obtained
from each analyzer.

Record the zero gas reading. Record each analyzer's output and all other pertinent
information on Data Sheets #15.

Turn off the zero gas at the cylinder.

Disconnect the zero/span gas delivery line from the zero gas cylinder.

Connect the zero/span gas delivery line to the span gas source for each analyzer.

Turn on the span gas and adjust until the flow rate through each analyzer to 1.5 SCFH.
Wait until the span gas has completely flushed the train and a stable reading is obtained
on each analyzer.

Record the span gas reading. Record each analyzer's output and all other pertinent
information on Data Sheets #15.

Turn off the span gas at the cylinder.

Disconnect the probe from the zero/span gas delivery line.

Determination of the Combustion Gas Train's Response Time

1;

The response time of the combustion gas analyzer train is to be determined using the
following procedures. It is best to determine the combustion gas analyzer train response
time during the "charcoal phase" of a test burn so that CO levels are relatively stable.

Leak check the combustion gas (CEM) analyzer train.

a.

b. Zero the CO analyzer using ambient air.

e Calibrate the CO analyzer.

d. Insert the probe for the combustion gas analyzer train in the stack.

e. Sample flue gas until a stable reading is obtained.

f. Remove the probe from the stack, note the exact CO concentration as measured
on the DVM and start a stop watch at the exact time of removal.

g. Observe the stop watch and DVM. Record the length of time to initial response,
i.e., when the CO levels begin to decline.

h. Continue observing the stop watch and DVM. Record the time when the
analyzer's output equals zero (0.000 v).

i Repeat steps d-h 2 or 3 times to verify results.




E. Calibration and Audit Procedures for the Combustion Gas Analyzers

1. Calibrate by presenting zero and span gases to each analyzer at the probe and through
the entire sampling train. (See Sections 6.7.2 and 6.9 [M5H].) Record the responses on

the appropriate calibration forms.
2. Immediately prior to and after each test run, present the zero and span gases to the
analyzers through the entire sampling train as is discussed in section C. Record each

analyzer's response on Data Sheets #15.
3. Calculate the + concentration difference and the actual percent difference as follows

using the zero and span gas values obtained in #2 above. All calculations are to be based

upon the actual gas concentrations involved.
+ Concentration Difference = Actual Conc (%) - Std Conc (%)

Act Conc (% or ppm) - Std Conc (% or ppm) ¥100
Full Scale Value (% or ppm)

Zero % Difference =

Act Response (% or ppm) - Exp Response (% or ppm) , 100
Full Scale Value (% or ppm)

Span Act % Difference =

Then refer to Section 4.2 and 4.3 (M5H) to determine whether the audits are acceptable or not.
TRACER GAS (809) EQUIPMENT

1. SO, Injection Probe

A circular SS loop about 4" in diameter is positioned in the center of the stack. The loop extends
outside the stack and is connected to the line leading from the SOy injection rotameter with
Sweglock fittings. The loop is inserted in the stack at 9.5 £0.5 ft above the top of the scale.

2. Rotameter
A rotameter that has been calibrated with a bubble tube. The rotameter is all glass, stainless steel
and Teflon. The rotameter has a flow control mechanism which is set to the calibrated flow.

3. Temperature
The temperature at the injection rotameter is measured with a type K thermocouple.

4, Injection Gas
Pure SO, 99.999% pure, released from the cylinder through a SS regulator and shut off valve.



10.

11.

Calibration Gases
LoKee uses vendor certified calibration gases with traceability established in accordance with

EPA Protocol #1 as specified in Section 3.3.1 and verified using EPA Method 6.

Sample Probe

3/8" SS tubing inserted at 13.5 £0.5 feet above the platform scale. No obstructions are in the
stack between the injection and sample probes.

Combustor
Lindberg tube furnace, Model 55035/SN 800125, range 0-2000 °F. The temperature in the tube

furnace is monitored with a type K thermocouple and controlled with a Variac voltage regulator.
Power adjustments are made as necessary to maintain temperature at 1425 °F £25 °F.
Sample Condenser
The sample condenser consists of 3 modified M5 impingers immersed in a freezer.
A filter assembly
The exit gas temperature is monitored with a type K thermocouple.
Filter
A standard EPA M5H 3" or 4" filter.
S0y Analyzer
Horiba, PIR 2000/SN 403019
Nondispersive infrared (NDIR)
The analyzer is operated as per the manufacturer's instructions at a flow rate of 1.5 SCFH. The
calibration range is 0-2500 ppm SOj at a resolution of 425.0 ppm. The manufacturer's
specification for linearity is +1.0%. The voltage response is displayed on a DVM which is
converted to ppm using the manufacturer's calibration curves.
Flow Control
Flow through the tracer gas sampling train is controlled by a SS flowmeter.

TRACER GAS TRAIN OPERATING INSTRUCTIONS

A.

Pretest Preparation and Checks and Audit Procedures
1. Clean the probe with a brush. After cleaning, seal the end of the probe.

Note: Do Not Use Acetone Or Other Organic Solvents To Clean The Probe
Immediately Prior To Running A Test Or Conducting A Leak Check.

2. Turn on the tube furnace in order to insure that the unit is at the correct operating
temperature (1425 °F) at the start of the test.

3. Remove all water and clean the impingers.

4, Change the filter.



5. Turn on the pump.

6. Perform a leak check on the entire tracer gas train. This is done by placing the SOp
exhaust line in water. A successful leak check is accomplished when no bubbles are
detected.

7. Slowly remove the plug from the end of the probe to prevent any back flushing.

8. Turn off the pump.

9. Bypass the pump.

10. Connect the probe to the zero/span delivery gas line.

11. Connect the zero/span gas delivery line to the zero gas cylinder and turn on the zero gas
and adjust the flow until the flow rate through the SO; analyzer is 1.5 SCFH.

12. Wait until the zero gas has completely flushed the train.

13, Record the zero gas reading. Record the SO, analyzer's DVM output on Data Sheets
#15.

14, Turn off zero gas at the cylinder.

15. Disconnect the zero/span gas delivery line from the zero gas cylinder.

16. Connect the zero/span gas delivery line to the span gas cylinder.

17. Turn on the span gas and adjust the flow until the flow rate through the SO, analyzer is
1.5 SCFH. Wait until the span gas has completely flushed the train and a stable reading
is obtained on the analyzer.

18. Record the span gas reading. Record the analyzer's output and all other pertinent
information on Data Sheets #15.

19. Turn off the span gas at the cylinder.

20. Disconnect the zero/span gas delivery line from the probe.

21, Insert the probe in the stack.

22. Close the bypass on the pump.

23. Approximately 15 to 20 minutes before the actual start of the test, turn on the SOy
injection train and the pump for the tracer gas train.

Operation

1. Turn on the tube furnace to insure furnace is at approximately 1425 °F when the test
begins.

2. Approximately 15-20 minutes before the actual start of the test, turn on the cylinder of
pure SO».

3, Using the rotameter's current calibration, adjust the SO flow rate to the calibrated level.

4. Turn on the pump in the tracer gas train. Adjust the flow rate through the SO, analyzer

so that it remains at 1.5 SCFH.
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Monitor the SOy concentrations in the stack and stack gas flow rates in order to
establish a sampling ratio for the test and a correct AH at the start of the test.

At the start of the test and every 5 minutes thereafter, record the SO, analyzer output in
volts and the stack gas SO, concentration in order to calculate the stack gas flow rate
and determine the correct AH for the meter box.

Also monitor and record the temperature at the Rotameter (Tr), pressure at the
Rotameter (Pr), barometric pressure (BP) SO injection rate (cc/min) and static pressure
on Data Sheets #2 and #12.

Post Test Checks and Audit (Zero/Span) Procedures

1.

® N s wN

10.
11.
12.
13.
14,

15,

16.
17,

Remove the probe from the stack. (Be careful when removing the probe from the stack
as it can be quite hot.)

Plug the end of the probe.

Perform a leak check.

Slowly remove the plug from the end of the probe to prevent any back flushing.

Turn off the pump.

Bypass the pump.

Connect the probe to the zero/span gas delivery line.

Connect the zero/span gas delivery line to the zero gas cylinder. Turn on and adjust
until the flow rate through the SO, analyzer is 1.5 SCFH.

Wait until the zero gas has completely flushed the train.

Record the zero gas reading. Record the SO, analyzer's DVM output on Data Sheet #15.
Turn off zero gas at the cylinder.

Disconnect the zero/span gas delivery line from the zero gas cylinder.

Connect the zero/span gas delivery line to the span gas cylinder.

Turn on the span gas and adjust the flow until the flow rate through the SO, analyzer is
1.5 SCFH. Wait until the span gas has completely flushed the train and a stable reading
is obtained.

Record the span gas reading. Record the analyzer's output and all other pertinent
information on Data Sheet #15.

Turn off the span gas at the cylinder.

Disconnect the zero/span gas delivery line from the probe.

Determination of Tracer Gas Train's Response Time

L.
2
3,

Zero and calibrate the SO, analyzer.
Prepare and leak check the tracer gas train as per A above.
Insert the probe in the stack which contains flue gas and 809 concentrations in the

ranges normally encountered during wood stove testing.
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8.

Sample flue gas with SO, concentrations until a stable reading is obtained. It is best to
determine the tracer gas train's response time during the "charcoal phase" of a test burn
so that the SO; concentrations are as stable as possible.

Remove the probe from the stack, noting the exact SOy concentration as measured by
the DVM and starting a stop watch at the exact time of removal.

Observe the stop watch and DVM. Record the length of time to the initial response, i.e.,
when the SO, levels begin to decline.

Continue observing the stop watch and DVM. Record the time when the SO, analyzer's
output equals zero (0.000 v.).

Repeat steps 3-7 two or three times to verify results.

E. Calibration and Audit Procedures for the Tracer Gas (SO,) Analyzer

1.

Calibrate by presenting zero and span gases to the analyzer at the probe and through the
entire sampling train. Record the responses on the appropriate calibration form.
Immediately prior to and after each test run, present the zero and span gases to the
analyzer through the entire sampling train as is discussed in Sections A and C. Record
the analyzer's response on Data Sheet #15.

Calculate the + concentration differences and actual percent difference as follows using
values obtained in #2 above as the expected response. All calculations are to be based

upon the actual gas concentration involved.

+ Concentration Difference = Actual Conc (%) - Std Conc (%)

Zero % Difference =

Span Act % Difference =

Act Conc (% or ppm) - Std Conc (% or ppm) %100
Full Scale Value (% or ppm)

Act Response (% or ppm) - Exp Response (% or ppm) *100
Full Scale Value (% or ppm)

Then refer to Section 4.2 and 4.3 (M5H) to determine whether the audits are acceptable or not.
TEMPERATURE SENSING OPERATING INSTRUCTIONS

A. Operate the thermocouple readout selector switch and record the temperature for each

thermocouple. All the temperature in the test facility should be approximately the same. Repair

as necessary,

12




Check the operation and output of the thermocouple readout using the Omega NBS Traceable
Thermocouple Simulator. The simulator is hooked up to thermocouple readout #23. Check the
readout over its full range at 200 °F intervals. Record the data on Data Sheet #16.

One hour before the actual test start record stove temperatures (thermocouple readout #'s 4, 5, 6,
7 and 8), firebox (readout #9), post catalytic combustor or secondary burn chamber (readout #10),
and room temperature (readout #11). Record the temperatures every 5 minutes until the start of
the test on Data Sheet #13 (Preburn).

During the test record the temperatures every 5 minutes for each of the thermocouples on Data

Sheets #12 and 14.

FUEL PREPARATION

A.

No more than 4 hours prior to use, obtain 3 moisture readings from each piece of wood. Record
all moisture readings on Data Sheet #10.

Obtain kindling by finely splitting pieces that otherwise cannot be used as test fuel. Weigh the
kindling and record the weight on Data Sheet #8.

Obtain the pretest fuel by using 2 x 4's. The length of the pretest fuel can be no less than 1/3 the
length of the test fuel. Weigh the pretest fuel prior to its being loaded in the stove. Record
weights on Data Sheets #8 and #9.

Obtain the test fuel by cutting dimensional lumber (either 2 x 4's or 4 x 4's) so that the length is
5/6's the length of the longest usable dimension of the firebox. Use the mix of 2 x 4's and 4 x 4's
specified in Section 4.3 M28. The test fuel shall be essentially free of knots, sap seams or rotten
areas.

The spacers shall measure 1 x 5 x 1" (nominally). The spacers shall be free of knots, sap seams
or rotten areas. Nail the spacers to the 2 x 4's and 4 x 4's as described in the regulations.

Take a photograph of the assembled fuel charge at a 90° angle from the photograph that will be
taken when the fuel charge is loaded in the stove.

WOOD DENSITY DETERMINATION

A.

When cutting the test fuel, cut a representative piece of 2 x 4 or 4 x 4 that is approximately 3 to
5-inches in length.

Take a moisture reading from the top, bottom and side of the piece. Record readings on Data
Sheet #11. Determine the % moisture on a wet and dry basis.

Weight the piece on a balance.

Take measurements of width, depth and length at the four corners with a micrometer. Determine
the volume of the piece. (Length x width x depth = Volume in cubic centimeters)
Dry the piece in an oven at 95-100 °C for a minimum of 24 hours,

Reweigh the piece on the balance.
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G. Calculate % moisture on a dried basis.
% moisture (dry basis) = 1 - dried WRIBNLy,) o
wet weight
H. Calculate the density.
e dried weight (g)
volume (cc)

BTU'S/LB DETERMINATION

A. When cutting the test fuel (only the test fuel, not the kindling, pretest fuel or spacers), collect a
sawdust sample. Place in a clearly marked plastic bag.

B. Forward sample to a commercial laboratory for BTU contents analysis.

STOVE PREPARATION

A. Clean the stove.

B. Weigh the stove, record the weight on Data Sheet #8.

C. Add approximately 0.3 Ib. of wadded newspaper to the stove. Record weight of newspaper on
Data Sheet #8. Add 4-8 Ib. of kindling to the stove, and record the weight of the kindling on
Data Sheet #8.

D. Light the paper and kindling, leaving the stove's air draft control(s) wide open and the door
cracked until well ignited.
Close door.

F. When between 50% - 75% of the weight of the kindling has been burned add the first pretest fuel
charge.

G. Continue to add pretest fuel until the stove has thoroughly warmed up. As necessary, rake the
coal bed prior to adding additional pretest fuel charges.

H. ‘Remove all material from the firebox after two or more hours of burning on high. Obtain the dry
empty stove weight and record on Data Sheet #8.

L Set the stove's air draft control(s) at the desired setting a minimum of 1 hour before the test run is
to begin.

¥ As necessary set the heat exchange blower(s) at the specified setting a minimum of one hour

before the test is to begin.
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Record the stove surface temperatures, firebox and post catalytic or secondary burn temperatures
and scale weigh for a minimum of one hour before the test run begins. As necessary add fuel,
rake the coal bed, level the coal bed and/or remove coals during the first 45 minutes of the hour
immediately preceding the start of the test. Record all information concerning raking, fuel
additions, etc. on Data Sheet #13.

If necessary, sometime during the last 15 minutes before the start of the test, open the door and
brake up all large pieces and then rake and level the pretest fuel in the stove. At this time, level
the coal bed as necessary to accommodate loading the fuel charge into the stove. Close the door.
Total time door can be open during the last 15 minutes is 1 minute. No further manipulation of
the stove is allowed during the 15 minutes immediately preceding the start of the test.

When the weight of the coal bed equals 20-25% of the weight of the test fuel charge, load the test
fuel. Take a photograph of the fuel load in the stove immediately after loading the fuel. Leave the
door open as per the manufacturer's instruction, but no longer than 5 minutes.

Document all stove operating data from ignition through loading and test start up on Data Sheet
#9.
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